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PREFACE. 



At this time, when the question of Disposing of Refuse in a 
siinitary and final manner is engaging the careful attention of so 
many Sanitar}' Authorities both at home and abroad, no apolog\' 
is needed in introducing a work on this subject. 

At no time has the question of Sanitary Refuse Disposal re- 
ceived anything like such widespread consideration as at present, 
and although books dealing with almost every other branch of 
Sanitary science have been prolific, yet there has been a strange 
dearth of works on Refuse Disposal. Not only is this so in this 
country, and in Europe, but in America also. Therefore, in 
introducing this w-ork to all interested, the author hopes and 
Mieves that it will meet a want. 

Those who are directly responsible for preserving the public 
health are usually busy men ; their multifarious duties often 
preclude them from delving very deeply into such a subject, 
until they are requested to report upon the same to the Council. 

,^ To such men it is hoped that this work will prove to be of much 

j^ value. 

Previous works on the subject have practically been confined 

•^ to the Disposal of Refuse in this country-. This has been a 

■ — mistake, inasmuch as refuse is produced ever}'where, and, in 

(1^ many countries, climatic conditions tend to make the Refuse 

^>. Disposiil problem even more acute than is the case in this 

P country. 

> The author has endeavoured, as far as possible, to show how 

refuse is being dealt with all over the world. American practice, 
which has previously been entirely ignored, is here dealt with at 
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considerable length. In tliis connection it may be as well to 
add that, owing to the quick and sudden changes under the con- 
tract system of erecting crematories in the United States, slight 
eiTors may have crept in. I shall, therefore, esteem it a favour 
if such are pointed out. 

A work of this character must inevitably be, to a large extent 
a compilation, and it is too much to hope that it can be produced 
free from error ; any inaccuracy, therefore, apparent to those 
directly interested, should be notified to the author, who will 
welcome such corrections and put the same in order as oppor- 
tunity may offer in succeeding editions. 

While no effort has been spared to ensure accuracy, it will be 
obvious that much of the data and information herein tabulated 
has been compiled from a great variety of sources. 1 have 
specially to thank many surveyors and sanitarians at home and 
abroad, as also the various destructor makers for their ready and 
willing assistance. My special thanks are also due to Mr. \V. 
Bamford,of Glasgow, who kindly consented U) the inclusion of his 
paper entitled " Steam Boilers, with special reference to Refuse 
Destructors," which was read before the Association of Cle^msing 
Superintendents of Great Britain, in Glasgow, last year ; also 
to Mr. F. VV. Brookman, of Rochdale. I am also much indebted 
to Colonel W. V. Morse, of Xevv York, the distinguished 
Scinitarian, who kindly consented to write an introduction to the 
chapter deiiling with American practice. 

The following of my profession has given me an unique insight 
into the subject dealt with, and although 1 think it will be found 
by the rciider that my views upon the practical utility of refuse 
for the production of power are umnistakably clear, yet I would 
at the outset point out that I look upon the production of power 
as the sirouiltuy function of a destructor, and not its primary 
duty. 

Unless power is produced ajtcv the thorough destruction of 
all that is liarmful and objectionable, power should not be 
produced at all. At the siime time, I am at one with those who 
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lold that refuse sluiold be destroyed by tire, even if there is im 
(»«wcr prodiictinn, nr ;tny outlet for using the siinie even if il is 

iiilable. 

Those, howe^'er, wlio are conversjuit with tiuv modern priietice 
knuw that, with the thorough deslniclioii of refuse, power is 
jirodiiced with a properly- designed plant — il is inevitable ; it is 
hut a natural consequence. 

Further, just as refuse can only be perfectly destroyed at a high 
leiaperalure of combustion, bo high temperature gases are essen- 
tial for the production of power. If the material is only imper- 
fectly burned or stewed at a low lemperaturt nf combustion then 
n<i power is produced worth speiiking of. 

The late Lord I'almerston once said that ■* <lLrl is matter in the 
wrong place," a very Irue remark ; needless to add, he did not 
intend to convey the impression that the right place was a 
destnictor, hm nevertheless over 1,000 communities in Great 
Urilain and Ireland, each with a population exceeding 2,000, at 
this very lime keep llieir lefiise in the wrong place from the 

luitan' point of view. 

ttlien comparing the various methods of Refuse Disposal 
employed all over the world — sjinitary and otherwise — it will be 
leadily seen that Ihere is nothing to compare with our modern 
British practice. We are proverbially slow to move ; the 
evolution has been verv gradual indeed, but there can be no 
floiibt that we have reached a very sjitisfactory jwsilion. 

When we congratulate ourselves, let those nol lit forgotten 
who made ihe first efforts to destroy refuse. Viewed in the 
light trf iinr modern practice, such attempts miiy appear weak 
nnd lame, but it is largely owing to those wh:> thus smuggled 
with verj- htllc to encourage Iheni thai we have advanced to 
■where we are. 

All honour to the late Mr. Alhed Kryer. wh-.se name will 
ulways be remembered in connection with the lirst successful 
attempt to destroy refuse ; also let us bear in mind other pioneers, 
MtHisrs. Pearce, Lnpinn, Thwaites, Wilkinson. Pick, 
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Healey, and many others, who received HtUe encouragement 
and, some of them, at any rate, even less profit. 

The evolution of the destructor has been very extraordinary, 
but we must not think finalitv has been reached. One direction 
in which improvement is likely to be effected, I think, is in 
ensuring an ejisier maintenance of high temperature, so as to 
confine fluctuations within the narrowest possible limits. The 
effect of this will be at once obvious ; nuisance will be im- 
possible and the value of the destructor for power production 
will be greiitly enhanced. 

In conclusion, the author hopes that this work will be found 
of service to a large number of Surveyors, Sanitarians, Engineers, 
and others who are interested in the only sanitary and economic 
method of disposing of Town's Refuse. 

W. FRANCIS GOODRICH. 
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THE ECONOMIC 
DISPOSAL OF TOWNS' REFUSE. 



CHAPTER I. 

ThK EVOI.I'TION- OF THK RkFL'SE DeSTRUCTOH. 

Thb desiruclion of Towit^' refuse by hiiniing in a furnace was 
I lirst attempled nearly thirty years ago in the norlh of England. 
iThe first furnaces were, as niiglil naturally he cxpeclcd, ex- 
|i:cediDgly crude, the combustion being very slow and imper- 
J feci, and not to put loo tine a point upon it, tlie refuse was merely 
^cooked — neither burned nor destroyed. 

Tile refuse was simply fed on to a grate — the gases evolved 
I |»S3ing through a connecting Hue to the chimney- In those 
I xlap the chimney was usually higher than at the present time, 
I for verj' necessary reasons, which I shall proceed to deiil witli 
^directly. The original crude furnace was not largely lakeu up ; 
} in Ihe first place it had little alwnt it to reconunend its adoption, 
' and even liad il been otherwise, very little enthusiasm or interest 
had been awakened then, on what now is one of the foremost 
I municipal problems of Ihe day. 

About Iweiity-four years since the original type of furnace wiis 
I improved upnij by Ihe late Mr. Fi^er, and some lilile^ progress 
nude, but this \\-,is not destined to succeed, and much 
:jinDoy!Uicc was aiused by offensive smells from the chimneys. 
iThese early types of cells, although called destructors, were, 
Istrictly speaking, nothing of the kind; the refuse 
I'propcrly destroyed, owing principally to Ihe theoq| 
I'bustion receiving inadequate attention. 

To reduce refuse to innocuous clinker, 
(destroy die gases generated, it is 

'>tessor Waiiklyn and olher nuthorilies)^ 
i& dull 1350'^ Fahr. lie niuintalM 
nltempts, iIik lempcniUii 
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have been reached, far less maintained ; here then we have the 
root of the trouble and annoyance. Many instances are on 
record of temperatures varying from 500° to 800° Falir., thus 
a high chimney was necessaiT. By this means the offensive 
gases were discharged at some considerable height alx)ve the 
houses, etc., yet even then certain conditions of the wind would 
cause them to beat down — travel low, and cause great annoyance. 
F'urther, it would be obvious that any property on rising ground 
round about, would often have to put up with that odour 
which has been aptly termed ** unlike any other perfume, either 
on the earth, above, or on the waters under the earth." 

Thus the first attempts at burning refuse were decidedly 
primitive and unsuccessful ; the refuse was stewed, the conibiis- 
lion was so slow, that only a very small quantity could be dealt 
with per cell per day. This state of things could not continue 
long: several groups of cells had been put down, complaint was 
general, some adjunct had to be found to prevent the fumes, which 
once inhaled are never forgotten. 

In Bolton, residents near the destructor protested and 
grumbled, with the extraordinary result that the authorities 
decided to silence the complaints of the pubhc by buying up the 
neighbouring property. Here, then, was an object lesson for 
other towns in similar trouble, but at the same time a rather 
costly way of silencing complaints only too well founded. 

Mr. Chas. Jones, M.I.C.E., of Ealing, who erected the first 
destructor in the vicinity of London in J 883, was the iirst to 
grapple to any extent with the trouble caused by the escape of 
noxious fumes from destructor chimnevs. 

He designed, in 1885, what was known as "Jones' Fume 
Cremator." To describe it briefly, it was an independent furnace 
consisting of a reverberatory brick arch, with rings of firebricks 
placed in the direction of the gases travelling from the destructor 
cells. Ribs of firebricks projecting from the top of the arch 
serving to deflect the gases and direct them on to the red hot 
mass of lire beneath. Thus it will be seen that what should 
have been done by the destructor proper, was left for the fume 
cremator to do. However, in fairness to Mr. Jones, it must be 
said that to a large extent his cremator did good and useful 
work, and some of the earlv destructor makers have reason t(» 
be grateful to him. 



Till- Kvolution of llie Kt-fu^c Dc>liii 



ll should l>c pointed out timt Ihi: fuel (or the irtmator \\:i* 
usually coke bree/.c or coke ; thus the mdepeiideni tire to make 
up {or the (ailiire ot the destructor cost monc\- for fuel. Atlhoiifjh 
prof{ress was Iwuig tniide, tiud many complaints were silenced, 
liy ahaling die nuisance from destruclors by adopting Mr. Jones' 
Crcmalor. yet slill in some places the smells were much too oflen 
in evidence. 

As Mr. Darley of Leeds has rij{hlly said, liouever, the fumo 
LTemator was only instiliiled :ts a make-shift, or "at) important 
and \ery necessary patch upon a very l>ad coal." Certuin tt is 
thai Mr. Jones himself never for one moment thought that the 
advent [>f his cremator marked linality, for he says in his 
excellenl work on refuse destniclors — in referring to hiSi 
" Crenialor " — " You must speiik well of the bridge that carries 
you safety over." 

The next step ivas on correct lines, not to improve the fume 
cremator, but so to alter the destructor cell that high temper- 
atures were obtained ihere — in short to ensure all noxious fumes 
being cremated immediately they were evolved. To secure this, 
artificial, or forced driuight was made an intcHial part of the cell ; 
thus llie fires were forced, combustion v*-is materially assisted, 
with the inevitable result that much higher temperatures were 
reiiched. As a homely illuslnition of this I will instance thu 
effect of the household l>e]lows upon the smouldering domestic 
fire, only while this is but intermittent, with the destructor it wait 
continuons, not directed at one point, but all over the fire. This 
is but a erode ilhistnttion, but I think it will suffice, as this 
chapter is imiinty intended for Touii Councillors, and those who 
may have to study the subject. It must, therefore, be necessiirily 
presented in an elementary manner. 

Some of the earlier experiments with forced dr.m^^ht showed 
that a temperature of 1400" Fahr. could Im: reached and niain- 
luined, thus it was found that a fume cremator iMU^M^|uus, 

With the advent of higher temperatiire^^^^^^^^kre 
Iwcoming rare; further was found that U|^^^^^^^^^B|ly 
destroying the refuse, tlic high ninpei-atui^^^^^^^^^Btif 
service for doing some useful wurk in the ^^Bbh 

^jtbe low temperature cells, this h.id bee' VP'^''' 

ind e\cri thin the steam n ?^"fi^*«. 

*ity. 
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As late :is 1888, it was only claimed that a low tempeniture cell 
dealing with about Hve tons of refuse per day, could provide steam 
for six indicated horse power, as a maximum. With the forced 
draught cells it was seen that by reason of the greater quantity 
of refuse burned per cell, and the higher temperature secured, 
as much as 30 indicated horse power per hour could be 
obtained from one cell. Ag<iin, not only was more refuse 
burned per cell, but it was now destroyed, not cooked, and 
therefore the residue or clinker was hard and free from smell, 
and found to be useful for roadmaking and other useful purp>oses, 
whereas previously it was soft, far from innocuous, and of little 
good. 

Progress has been somewhat slow, but it has been sure, and 
the modern \lestructors dealt with in this work are but evolved 
from their earlier prototypes, with all their faults. After many 
years of costly experimenting, after repeated failure, it must be 
said that now* there are a few destructors to be had which give 
excellent results. The main and essential feature of the modem 
destructor is the maintenance of a very high temperature in the 
combustion chamber : often over 2000° Fahr., in some instances 
2800° Fahr., have been reached. The maintenance of such high 
temperatures has naturally suggested the question as to how far 
the waste heat could be used for the raising of steam for various 
useful purposes. As to what has been accomplished in this and 
other directions by the various types of destructors in use all 
over the country, I must refer the reader to the succeeding 
chapters, charts and tests. 



CHAITKH 11. 
HfiHusK Tipping. 

As over 800 LochI Aiithurities in Eti){hind iiiid Wiiles alone, 
each wilh a population exceeding 3,000, still either tip llieir refuse 
or dispose of same in some other equally primitive manner, I 
venture to think that a few obsenalions on the tipping; of refuse 
will be of more than passing inleresl. It Is strange, but only ton 
true, that a verj' large number of watering-places and health- 
resorts in this country, many of which make most extnivagaiit 
claims ;is to their pure and bracing atmosphere and perfect 
sanitary conditions, are yet without either any modem approved 
system of sewerage, or any sanitary me-ans of refuse disposal. 

Many of these places, nowadays, boast of electric light, and 
also various modern attractions to lure those in seiirch of health, 
holiday and recreation. And so it is that tlie convalescent from 
oiir large cities, wlio have been living for the most part under 
up-lo-date sanitary conditions, go to recuperate at a lieallh-resorL 
where the sewage is consigned to the sea and the refuse de- 
twsited on the land. 

It is not my intention here to pillory places that fall under the 
nbove calegoiy, but merely to point out that a large number of 
iiuch places are to be found. We live in such a siuiilary age 
now thiit this slate of things cannot continue. The time must 
surely come when, in choosing a health-resort, the choice will 
fall on sanitary health -re-wrls — where sewage is dealt willi in a 
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may find a picturesque view blighted by a refuse tip. If he is 
wise he will not be too curious, as health is not found in such 
spots. 

A writer in Punch must have seen some of this sewage, for, in 
giving his reason for declining sea-bathing, he says : — 

" Hut I've IK) taste for scwaj^c, 
Diluted though it be ; 
And that's the kind of brewa^c 
Supphed us ' by the sea.' " 

In the past, economy has too often been the watchword, not 
sanitation, and in too many instances the destruction of refuse 
by fire has been avoided as a luxury, quite unnecessiuy while 
any land within reasonable (or, sometimes, unreasonable) distance 
can be obtained for tipping. Recently, in the Isle of Wight, I 
noticed a quantity of refuse tipped on a field only a mile or so 
from Whippingham, and, as is usual, the lighter portion — filthy 
paper and light material — was blown into the hedges, there to 
rot, or blow further ; this, too, in the " garden of England," a 
district favoured by Royalty. 

Refuse is often tipped on low-lying land, also in disused 
quarries and brickworks, or where excavation has taken place 
for other purposes. When once this land is levelled with buried 
lilth it is sometimes known as ** an eligible building site." One 
is often warned in this world as to the consequences of building 
on sand, but sand is surely healthy and safe as compared with 
the indescribable filth and decomposing organic matter strangely 
called an eligible building site. 

In a series of bye-laws framed by the Local Ciovernment 
Board, referring to " New Buildings," will be found this model 
clause, having for its object the prevention of the erection of 
buildings on insanitary sites : — 

" A person who shall erect a new building shall not construct 
any foundation of such building upon any site which shall have 
been filled up with any material impregnated with fiecal matter, 
or impregnated with animal or vegetable matter, or upon which 
any matter may have been deposited, unless and until such 
matter shall have been properly removed, by excavation or 
otherwise, from such site." 
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' Up ti> wHliiii ;t compariitively lecenl period it was a coiiiinon \ 
practice iur adventurous builders :ind others to excavate grave) J 
;ind s;iiid ii)kiii the site of proposed dwellings, and to allow tliel 
excavation to be filled with refuse collected from ;ish-bins aiid{ 
other stnaces. 

Roads were also formed with layers of lliis materi;J, hut 1 
happily these practices, at variance with the proper oliser\aiice'| 
«f the laws of health, are now looked tipon with grciit disfavour 1 
or prohibited altogether. 

Surely no necessity (or such a biw as this exists if the tipping! 
(if refuse is not insanitary aiid harmful. If it is dangerous lol 
build a house on a refuse tip, then obviously it must be danger- T 
ous to have a tip at all. 

In An}{usl, 1896. at the Dublin Congress of the Koval Institute J 
of Public Health, Mr. Edward Magennis read a paper entitled I 
•' Hidden dangers in the sites of dwelling-hoi 
course of the paper, he stated that "The houses in many of I 
our towns, especially in our large towns and cities, are erected] 
upon sites that are simply the hiding places of sewers, uponT 
mounds that contains the remains of our ancestors, or locations >| 
that have l>cen the reservoii's of all fihh, decaying animal and! 
vegetable matter, street sweepings and other most objectionable I 
materials. 

" In winter the heat of the building and the aspirating :iclion of I 
tires must tend to draw noxious gases in large quantities through J 
the surface of the soil, and this engenders disease if preventive j 
measures he not adopted. We know that amongst the many I 
evils altribute<l to insanitary sites arc reckoned ly))hoid. cholera, I 
yellow fever.dyscntry.rheuitKitism.and the muneroiis respiratory F 
diseases so common to our climate. 

" Hngland. in 32 years of continuous war, lost 79,700 lives ; i 
line year of cholera, one of thg _iqgat preveulihle diseases, the I 
death roll numliercd 144,860." 
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one wonder if the citizens are careless with such an example 
before them* ? 

One of the disgusting features in connection with refuse 
tipping, and one that has received scant recognition, is the daily 
visit to the tips of a section of the community " who toil not 
neither do they spin." They seem to take a delight, both in 
winter and in summer, in spending hours on the refuse tips, 
prodding it about and turning it over with a stick in search of 
hidden treasure. It is to be presumed that the game is found 
to be worth the candle, or it surely would not be so assiduously 
persisted in. 

Now I submit that the class of people who are found on the 
tips are invariably those who are ill-nourished and habitually 
dirty : in short they are the very people to contract disease. 
Residing, as they usually do, in the poorer and crowded parts of 
the town it is only reasonable to expect that they are the very 
people to spread disease. 

The wonder is that this matter has not received more atten- 
tion from Medical Officers of Health. The warning, ** Tres- 
passers will be prosecuted," seems to be reserved for places 
where healthy recreation could be obtained, and, although my 
business takes me to many refuse tips to report on their com- 
position, I have never yet noticed any such warning displayed, 
necessary as it would appear to be. 

In many parts of the Kingdom public opinion has been aroused 
against the continued tipping of refuse, and not without cause, 
as will be seen by the following extracts from the Press. In the 
Daily Express (Dublin) for March 28th, 1900, will be found the 
report of a prosecution, the plaintiff's being the Rural District 
Council of South Dublin, and the defendants the Corporation. 

The charge against the Corporation was for renting a field 
known as " Kearney's Field," Crumlin Road, for depositing 
refuse. Mr. Rynd, for the plaintiff's, said that the nuisance had 
existed for 18 months. 

Dr. Byrne, Medical Officer of Health for the district, deposed 

'Dr. A. Mearns Frascr, Medical Ofticer of Health for Portsmouth, has proved 
by experiment that Typhoid Bacillus will exist for months in polluted soil. 

Some three years ago an old and leaky barge was cruising n»^»»* h-i*. 
Thames from Teddington to Molesey, trying to find a shoot f<^ 
Hospital refuse. The Surveyor of Chiswick warned some own 
if they accepted same he would cause all dumping to cease at 
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ttiitt he examined llie phiirL- in April, iSgg, wIilii he fouiul ihal 
the refuse was a decided nuisance. The smell from it was fonl. 
He visited the pliice in January last and found that the refuse 
had beer incre:ised fourfold, though he had reconi mended in 
the precedin}^ April that no further refuse be deposited there, 
and thai ihe refuse there beinj; so bad it would be cUinjjerons 
to disturb ii.and that it should lie co\eredwith hunied lime. 

Tlic place was close to Dolphin's Barn, andwilhiu a liimdred 
j-ardsof the field there was a terrace of houses. 

Dr. QuinLin deposed that he had examined the heap la.st 
Thureday. The manure heap was 30 feet deep. It consisted 
of ashpit refuse, the sweepings apparently of a vegetable market, 
an immense quantity of rotten lish, fvaKmenls of carcases of 
poultiy, and other animals, inchidin>{ cats and dogs. He stirred 
up the heap, and the stench wiis indescribably awful. The centre 
of the heap was a seething mass of putrefactive fermentation. 
The proper way to get rid of the nuisance was by means of a 
destructor ; this would render the stuff innocuous. 

There was a dairj' in the neighbourhooti which must lie con- 
taminated hy being contifjuous to the heap. People in the neigh- 
bourhood also had lieeu warned agiiinst using a well near at hancL 

A witness stated that he had seen ladies half a mile away from 
the place use their handkerchiefs to protect them from the 
smell. Sir Chas. Cameron, Medici Officer of He:dth, was 
examined for the defence, and admitted how serious the matter 
was by the following statement :■ — " Really, I think it is a 
nuis;mcc, but I think it would l>e n very serious thing to break 
np that heap and remove it." Mr. Brv'ne made an order again.'it 
the Corporation to ab-atc the nuisance. 

In the Poilsmaiilh Tiiiica of Fehruarv' 17th, 1900, will be found 
u Icadcrctlc enliHed "The Rcfnsc Nuis;uice." The writer com- 
mences thus ; — " The present method o( disposing o( refuse in 
Portsmouth has been for a long time otie of the most abominable 
nuisances with which the inhabitants of this borough have had 
to contend." The North End Ratepayers' Association had been 
considering the question of disposal on the 18th of February. 
jmd a verlratim copy of the proceedings will be seen in the 
Portiwonlh Ti'iiws for the following day. 

The chairman, Mr. ]. H, Barstow, sjwke as follows ; — 

■' Sinci' llie dinnping down system has been in xngiif lliere 
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had been an increase of preventible disease, which might fairly 
be attributed to this method of disposing of the stuff." He 
concluded by saying " that no other community would have 
borne with such a nuisance as Portsmouth people had 
endured." 

Mr. A. W. White, J.P., said that " the duty of the Councillors 
was to look after the health and government of the town." 

Councillor Gillett said : — " At the present time North End 
Ward received the greater portion of the borough refuse — 
indeed, it was becoming the borough dust-bin. The Medical 
Officer had himself admitted that the nuisance was injurious to 
health." Ultimately the following resolution was moved by 
Mr. A. W. White, and carried amid applause : — *' That the 
meeting was of opinion that the dumping down of refuse at 
North End should be immediately discontinued, and that the 
only remedy was the erection of proper destructors." Since 
then no progress can be reported ; on the other hand, according 
to the Hampshire Tclcgmf>Ji of April 14th, a sub-committee of the 
Town Council have actually secured a low-lying swamp, free of 
charge, of sufficient extent to take seven years' tipping. 

Here, again, the "economic" triumphs over the demand for 
sanitary disposal, but what shameful reading this all is. Here 
you have a borough, producing approximately 120 tons of refuse 
per day, deliberately disposing of the question of sjinitary 
disposal for another seven years in this way. However, it is to 
be hoped that the Ratepayers' Association will agitate again and 
again, until such a time as health shall be considered of more 
consequence than so called economy. 

Dr. Eraser, the Medical Officer of Health for Portsmouth, has 
found a notice in the borough records for 1694 to the effect that 
during that year the Mayor was fined 6s. 8d. for depositing refuse 
in front of an inn. It was an offence then in those days, and 
yet to this very day this borough religiously sticks to similar 
primitive methods of disposal for which the Mayor was fined 
over 200 years ago. 

Is it not shameful that a town of this size has made no pro- 
gress practically for two centuries ? There is a touch of humour 
in Dr. Fraser*s report where he sjiys : " The only argument in 
favour of tipping is its rt/i/if/i/i/y." 

Complaints in the provincial press are frequent, and in the 
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future Ihey '.irt likely lo be mulliplied. The present yeiienitio 
by iidditioiml ediicationul f:icilities, iire bcin>{ broiif{ht to see tl 
importimee of s;tnit;iry profiress. 

ll iius been nKhlly sjiid that " epidemies lire Nature's o 
most effieieiil health otiicers." There are some places in t 
coinitry where little is likely to t>e done initil the lesson is drivei 
home with terrible force by the visitation of an eiiidemic 
A|jain and again has llie Surveyor recommended lite adoption o 
(lestniclors, li;ieked up by the opinion of ilie Medical Oflicer o 
Health, but there are places, unfortunately, where both of tl 
jientlemen net very nnimpular with a section of theCouncil at o 
if their recommendations involve liie spending of some money. 

Some time since I heard a Councillor say : " Our surveyoi 
a man with very big ideas ; lie is always bringing forward som 
large scheme, just as though he must do it to justify his occupilt 
lion here." Now, with all due i-eapect lo my worthy friend, I 
am afraid that this is u view taken by a nnmlier of Councillors 
They seem to forget that, strictly speaking, their Surveyor c 
only justify his occupation by a most careful regard for the piiblici 
health, whether his precautionary measures are in harmony w 
their so-called economic views or not. There is no doubt that a 
great deal of the determined op|»osilion lo sanitary reform is 
iictiinted by ignoi-aiice ; it is only reasonaWe lo suppose that on 
many Councils there are men who do not realise the vital 
importance of sanitation, mainly because they are businessmen 
who have not the lime for study. If they were only able to 
pvc the mnlter the attention it desei-ves, they would not hold so 
fast to what they call the ecotiomic ; bul a) tlie s;une lime it mtisi 
lie said that men who have not the lime to properly grasp the 
vital importance of preserving the public hcilth have no bwsi- 
iiess on Councils at all, except thai they are wilting to be guidw' 
by those who properly understand the question. 

Tipping has Ixren condemned al the following, among i 
tilher places : — 

Welmngbokoich. — " Tips very unsalisfaclory ; it was decided 1 
that a dcpuialion visit various destructors." Result — A J 
Mason's Gasiticr ordered. 
KakSwokth, — " Tips must cease ; they spread disease." Kesultj 

— A Bennett-Phythuin Destructor erected. 
SHALiiiJiU-^iljEiDPing most unsatisfactory." 
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Abkrystwyth. — '* Medical Officer of Health stroiif^ly recom- 
mended a destructor as the only satisfactory method of 
dealing with the refuse/* 

Bedford. — *' Tipping condemned as a great nuisance." 

Ilkley. — *' Tipping objected to all round ; must adopt destruc- 
tors." 

Worcester. — ** A source of constant complaint." 

Leamingtox. — ** Very serious complaints re tipping." 

Lowestoft. — " Serious complaints of nuisance from tipping." 
Result — Horsfall Destructor ordered. 

Blackhurn. — *' Tipping complained of." Result — Destructors 
extended. 

Heywood. — ** Tipping has caused a deal of complaint here. 
About a year ago a large tip was on tire to the extent of a 
hundred cubic yards. The stewing fumes created such a 
nuisance that it was suggested to use a large fire-engine to 
pump water on the lire. It has now been decided to erect 
a Meldrum Destructor." 

Cleckheatox. — *^ Refuse tipping is a nuisance." 

OssETT. — ** The present system of tipping refuse into quarries is 
a nuisance, and will have to be stopped." 

Tyxemouth. — " Serious complaints re tipping, at a Ratepayers* 
meeting." 

Ramsgate. — ** Constant complaint /r tipping" — Result, Horsfall 
Destructor ordered. 

SouTHPORT. — " Many complaints, but tips were used until no 
more could be got, then a destructor was decided upon." 

PoXTYPRiDD. — *' In the Glnuior^^anshire Free Press of August 6th, 
1898, will be found the following : — 'Sweet-smelling Ponty- 
pridd.' A correspondent writes from Pontypridd complaining 
of that body which has charge of public sanitation and 
cleanliness, and is directly responsible for preserving the 
j^ublic health. ' The Pontypridd District Council are a 
wonderful body,' he writes, ' they can manufacture building 
land by the acre. This is invariably done close to the 
working man's dwelling, by gathering the rubbish of the 
district and depositing it there, converting the neighbourhood 
into a pestilential area. One of these heiips can be seen at 
Pantygraigwen. It is a strange medley of dead cats, decay- 
ing vegetable matter, and many other things unmentionable. 
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The odour arising therefrom t:;in lie belter imagined 
than described. Recently the Council commenced tippinj 
at Newtown, but here they take the precaution to mix lii 
with the refuse. It is a signitiumt fact that the Chaii 
of the Council resides not far from Newlown. WHi] 
should one jtart of the district be treated diftereutly to 
to another, und why should the refuse from the dwclhngs 
of the better class be brought from those localities, and, 
heaped, so to speak, nt the doors of the poorer section 
the community ? The District Council owes ils duty to . 
classes alike. ' " 

"A writer on ' Disease and Death ' in ihe South HWrt 
Daily A'cifs, used the following grave words : — ■' Disease is 
and for years past has been deliberately manufactured in 
the coUien,' districts, the genns of lilth^fevers like typhoiti 
are being produced and scattered broadcast, as certainly 3 
though they were theproducts of a recognised manufactory.' 

ItvTHUiXEsTowssHip. — " Herethete has been serious com plait 
of the nuisance caused by depositing refuse — animal an 
vegetable matter — at Kimmage, and by the burning in 
large open lire of all kinds of filth." 

Haufax. — "Tipping has been most severely condemned, wit 
the resnil that a destructor will be very shortly adopted. 

Sheffirlh. — " Much indignation has lieen caused by the inade- 
quate destructors provided, resulting in an immense deposit 
known us Bole Hills tip ; naturally the people 
neigh bo urhtK>d of this lip severely denounce those who 
cause the refuse from other districts to be brought to their 
vicinity." 

Stockton. — ■' Carcases were buried in sonic tields, causing much 
annoyance ; eventually the Authorities were conij>ellcd to 
exiuime same at considerable cost and then to burn them 
A Horsfall Destructor is now on order." 

Stockbbidoe. — "The Earl of Wharncliffe having dechned ti 
sell any land for tipping purjioses, it is recommended bjr 
the Council that a modem destructor be creeled.'" 

Levesshulme. — "The continued lipping is a ve 

matter and most objectionable, hence the Council arc coi 
sidcring the advisability of creeling a destructor." 
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Kidderminster. — ** Complaints of disease caused throuii^li 
tipping." 

Dover. — " Tipping complained of at the village of Martin." 

Scarborough. — " Much annoyance has been caused through 
tipping at this fashionable seaside resort. It was decided 
to erect a destructor, but the opposition to the sites 
selected was so unreasonable and determined, that no head- 
way has been made." 

CoLNE. — " It was the practice here to tip the refuse and to 
cover same with a layer of earth four feet thick, but» 
notwithstanding, it was established by expert evidence that 
there had been a breach of the Public Health Act, and when 
the case came into Court the Corporation were ordered to 
pay all the costs of litigation. Since then a Beaman and 
Deas Destructor has been erected." 

Kirkcudbright. — " A very serious nuisance resulted here from 
tipping, and Sir Henry Littlejohn, of Edinburgh, was in- 
structed to report upon same." 

Beverley. — " It was the custom here to burn pigs at the Gas 
Works, but the firemen, who were engaged to burn some- 
thing less objectionable than diseased animals, rightly 
objected, with the result that the pigs went elsewhere. A 
destructor of the Warner type is now in hand for Beverley." 

Bangor. — ** Ratepayers and visitors complained of the tipping ; 
with the result that Messrs. Meldrum Bros., Ltd., are now 
erecting a destructor of the Beaman and Deas type." 

Haworth (Bradford). — *' Tips are a nuisance. Result — it is 
recommended that a two-cell destructor be erected." 

Windsor. " The refuse tip at Dedworth was complained of, 
and said to be a nuisance within the meaning of the Public 
Health Act." 

Soi'THSKA. — '* An indignation meeting was held owing to the 
continued tipping of refuse for the convenience of a local 
brickmaker. In the course of the proceedings this gentle- 
man said : — ' If they destroyed the house refuse, they would 
destroy one of the greatest articles of commerce in the 
town. If the brickmakers could not get refuse, they would 
have to burn coal, which would add 14s. per thousand on 
the cost of bricks : this the builder would have to pay, with 
the consequence that the rents would go up.' " 
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SrxDEKLAXD. — '* Seiious coniphiints have been made rv tippiiif^, 
with the result that the Borough Surveyor was instructed to 
report on the initial cost and also the working cost of a 
destructor. The Superintendent scavenger was also 
directed to make enquiries with a view to securing another 
tip;^ 
Bki.fast. — ** Thousands of tons of refuse had been tipped here, 
and there were serious complaints. Result — Messrs. 
Goddard, Massey and Warner are erecting a 12 -cell 
destructor.-' 
Chelmsford. — ** Serious complaints have been made by the 
inhabitants of Great Baddow against the tipping of refuse 
into a gravel pit, close to houses, and the source of the 
water supply." 
Khondda. — ** The Medical Officer of Health in his report 
advises the abolition of tips, and the provision of a 
destructor.** 
Ash FORD. — ** Complaints re tipping ; the Surveyor was in- 
structed to report on the cost of a destructor." 
Refuse tipping in America has also caused a deal of annoyance 
and it is as surely doomed there as it is here, the rapid growth 
of many places necessitating the carting of refuse further and 
further out, and is often the means of reviving a problem which 
many ** economic " minded councillors like to forget. 

Mr. Joseph B. Taylor, of Brooklyn, in his report to the Health 
Department of that city, in 1899, shows by a very clear reason- 
ing that tipping is wrong, terribly wrong. It is urged that 
the presence of air and water in the porous soil present 
most favourable conditions for the propagation of bacteria ; 
this I think will be generally conceded. Mr. Taylor puts 
the process so veiy concisely that I think it may be of interest 
to quote him : — 

Where the refuse is orj^anic in its nature considerable caution must be 
exercised in lippinj^. When or/^anic matter breaks up under natural 
conditions it is now generally acknowled/^ed that this chanj^e is accompliNhed 
by the aid of niicro-orj^anisms. For the purpose of a rouf^h classification 
these or^^anisms may be divided into ;erolu's and anierolx's, the former 
havinj{ the power to take up oxy/^en from the air, the latter securini^i oxyjien 
from the complex orj^janic substances which arc thus split up into simpler 
compounds by the abstraction of the oxyi^en. 

rnder certain conditions, however, the micro-orj^anisms of one class have 
the power to chanj^e their nature sulViciently to bring them into the other 
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class, as when an lerobe, bcin^ deprived of its air in its slru/4^^Ie for existence, 
acquires the iwwer to arrest oxygen from compounds in which the oxygen is 
weakly held. 

Again the anierobes are supix)sed ori/Ljinally to have been .'crobes, the 
transformation having been effected by a change of environment. When a 
bacteriological examination is made of soil, it is found that in the superticiai 
layer the jurobes largely predominate ; as we go deeper the lerobes decrease 
and the anierobes increase, until finally a layer is found containing «)nly 
anaerobes. When organic matter is thrown upon the surface layers of the 
soil, decomposition proceeds readily, air and moisture speedily propagating 
bacteria. The ;erobic organisms seize upon the organic matter, splitting it up 
into simpler compounds, which are further oxidised by the air left by the 
organisms, the porous soil having an oxidising effect similar to that observed 
m spongy platinum and bone black. 

Kain water serves to renew the necessary supply of moisture from time to 
time and washes any remaining unoxidised matter into deeper layers, where 
the anierobes complete the work so well begun. Thus all the organic matter 
is reduced to substances capable of being absorbed by plants to be again built 
up by the chlorophyll into complex substances. 

Of course decomposition carried on by lerobic organisms will be more 
free from putrefactive odours than anierobic decomposition, because in the 
case of the former the gases liberated are at once oxidised by the air, in the 
presence of water, into sulphuric, carbonic, and nitric acids, etc., which combine 
to form salts with the various bases in the soil. With anierobic putrefactive 
processes the state of things is reversed, the gases being thrown oft", and, 
under ordinary conditions being staple compounds, give rise to intensely 
disiigreeable odours. 

Surely it is asking rather too much of that willing servant the microbe to 
pile great heaps of organic refuse either within or just without city boun- 
daries, to level up land for building purposes, expecting that the dei>osit will 
in some mysterious way purify itself. 

What other result can be fairly expected than contaminated 
water supplies and an abnormal death-rate ? 

M. Ami. Wagnon, President du Conseil Administratif, Delegue 
a la Voirie, in his excellent brochure, entitled **The Sanitation of 
Towns by the Burning of Refuse," says : — 

In Geneva the refuse is carried and deposited on a piece of land, too 
often in close proximity to dwelling-houses. One cannot t( o energetically 
condemn the establishment and maintenance of such deposits. 

The practice followed in Ostend until now has been the same as in all other 
lielgian towns. It consists simply in leaving the refuse to putrefy after it has 
been buried at a certain depth, or using it for tilling up holes, or else depositing 
it in heaps in the surrounding country. 

The consequences, from a public health point of view, of this 
detestable practice need not be mentioned here. 
The casting of refuse into the sea, which has l>een thought of, 



Refuse Tipping. 17 

is a barbarous proceeding, the deplorable results of which are 
only too easy to foresee. At Marseilles, as well as at New York, 
this system has had to be abandoned. Thrown in at the entrance 
to the bay the refuse, aircases of animals, etc., were brought 
back by the currents on to the beach between Coney Island and 
Far Rockaway. At Nice traces of refuse could be seen along 
the two principal Marine promenades. 

Dumping refuse at sea has been pithily expressed by an 
American writerjas " tipping in water " : it is a wretched practice, 
with little if anything to recommend it. Chemical change in 
organic matter is a very slow process in water. 

From experiments made in Boston, U.S.A., it has been ascer- 
tained that heaps of refuse which had accumulated for nearly 
ten years still contained remains of organic matter in which 
decomposition still continued. Mr. William Booth Scott, 
engineer of the City of Boston, ascertained this fact by digging 
among some of the old refuse heaps. 

The experiments made in Brussels by Mr. Petermann, at the 
Refuse Depots of Needer Over Heembeek, have given the 
following results per i ,000 kilos. : — 

Heap No. i, which had been lying in Depot 5 months, Organic Matter, 307,500 

Cinders, 692,500 
Heap No. 2, which had been lying in Depot 1 1 months, Organic Matter, 297,500 

Cinders, 702,500 
Heap No. 3, which had been lying in Depot 3 years, Organic Matter, 327,500 

Cinders, 672,500 
•Heap No. 4, which had been lying in Depot 9 years, Organic Matter, 266,500 

Cinders, 733.500 

As an average of the four heaps the organic matter consisted 

of:— 

Nitrogen ... ... ... ... ... 4,470 

Carbon, Hydrogen, and Oxygen ... ... ... 295,530 

Deposits thus established become necessarily injurious to 
public health, because, as we have just seen, the refuse contains 
nearly 30 per cent, of putrescible organic matter. 

Professor Marvaud, of Lyons, in his work entitled ** Les 
Maladies du Soldat," devotes several chapters to demonstrate 
that typhoid fever, cholera, typhus, and dysentry, can very well 
be ascribed to the invisible and subtle miasma arising from 
refuse in a state of putrefaction. 

The committees of public health for the communities of 
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Molenbeek and Laeken report as follows with regard to the 
refuse tips of the city of Brussels : — 

The refuse of Brusse Is deposited in heaps presents evidently incon- 
veniences from the point of view of pubUc health. All hygienists agree 
m reco)»nising that these accumulations cTeate inconveniences and sometimes 
(landers, because they are composed of putrescible matter, capable of 
infecting the neighbourhiwd, and of polluting the streams of water, especially 
superficial streams. 

The Department of Public Health for the City of Brussels also unanimously 
oppose any other method than that of final disposition by fire. Much more 
evidence might be adduced to show that the tipping of refuse is a menace to 
the public health, manifestly insanitary and dangerous. 

Little is likely to be done in many towns in the kingdom until 
the powers that be are forced to see unmistakeably that the 
public health must not be sacrificed for so called economic 
reasons. Some eminent gentlemen unfortunately worry very 
much more about a penny advance in the rate, than a rise of 
1 per i,ooo in the death-rate. 

That the tipping of refuse is responsible for zymotic disease 
and diarrhoea is only too well known to sanitarians. In tropical 
climates, of course, this trouble is aggravated : it is said by some 
of the most eminent European medical men in the Argentine, 
that the tipping of refuse in some of the large and populous 
cities on the South American coast largely accounts for the deadly 
yellow fever scourge. South American refuse, generally, is 
largely composed of garbage, and, as this is often dumped in 
hollows near the shore, the action of the salt water rapidly makes 
the deposit a terrible danger to the community. 

It will thus be seen that serious as this trouble is at home, it is 
even more so abroad, particularly in tropical countries. Much 
yet remains to be done, even in our own British Colonies. It is 
rightly said that trade follows the Hag, so does sanitation, but it 
k> generally a very long time after. 

As M. Ami. Wagnon has pointed out, in the Laws of Moses 
may be found minute instructions intended to preserv-e the tents 
of the Hebrews from offensive odours arising from putrefying 
substances. The Romans and Greeks also recognised hre to be 
the great puriher. 

Is it not shameful then that here at the dawn of the twentieth 
century hundreds of thriving communities, even in our own 
country, still accumulate their waste and tilth in the most 
primitive manner ? 
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Tipping has lieeii rightly styled ;i wretched reUc of nntitjuity— 
a miserable link with the insanitary past. That it is the oldest 
method of disposal, no one will dispute : it was not snch a 
serious matter in the Neolithic Age, primitive man was not gifted 
with a very acute ner\'ous organisation, and the facility with 
which he could change his residence, gave him little reason to 
grumble at accumulations of filth. He could get away from the 
lilth, but nowadays when people cannot move so easily and so 
frequently, when so many of our cities and towns are densely 
populated, the condition of matters is reversed, the filth must be 
once and for all removed from the people. 

Tipping on land or tipping in water will not do ; they do not 
meet the case ; they are not final ; they fall short even of the 
sanitary standard in the time of Moses. The Romans and 
Greeks knew better, and here in our time, in the light of our 
modern sanitary science, are we to agree with any method but 
one of final disposition? There is only one method of final 
disposition for the whole of the waste, thai is the great purifier 
—fire. 



CHAPTER III. 

Refuse Sorting and Utilisation. 

Just as refuse tipping still has strenuous advocates, so has the 
system of sorting and utilisation, which is in many respects 
closely allied to the former. If the process of sorting, screening 
and utilising waste is such a profitable and sanitary- method of 
dealing with refuse as some would make believe, then is it not 
very remarkable that such works do not multiply all over the 
countr}' ? 

On the other hand, when the average local authority have 
once made up their minds to dispose of their refuse in a final 
and sanitary manner, and begin to consider the available means 
to that end, it is veiy rarely indeed that sorting and utilisation 
schemes receive any consideration whatever. To siiy the least 
of it, this is very significant. 

Mr. G. Lister Sutcliffe, in a very interesting brochure entitled 
** The Disposal of Refuse from the City of London/' describes 
the sorting system at Lett's Wharf as follows : — 

The operation of sorting and siflinj^ is the sort of work to which convicts 
ought to be set, as in " Utopia " all vile service, all slavery and drudgery, with 
all laboursonie toil and base business, is done by bondsmen. 

In London, however, strange to say, it is done by ivomcn^ and 
stranger still this very fact, ''that it finds employment for a few 
women," is considered by Mr. Bates, the Chief Clerk to the 
Commissioners, to be the only justification of the noxious 
process. 

Many years ago the condition of these women was described 

by Dr. Sedgwick Saunders, the Medical Officer of Health to the 

City, in these graphic words : — 

When the dustcarts arrive at the wharf their contents are tipped into heaps 
at a place most convenient to the people who are engaged as sorters. About 
seventy persons, chiefly women, were engaged in this degrading and loath- 
some work, most of whom are paid by piecework ; but female sifters received 
7s. and a little coal and wood weekly. The appearance of the women is most 
deplorable, standing in the midst of fine dust piled up to their waists, with 
faces and upper extremities begrimed with black filth, and surrounded by 
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and brcathinfi i foul, iiiolsl, luit air surchari'L'd wilh thi: (.MSeous t-manationt of I 
dtsiiilv^r^tin); orgaiiii; compounds. I shall not Torgct visiliiiii soiiii: oi these \ 
poor Lrcatiires in h hospilal, and wilnes^ing the t-ondition of Ihcir sltitis. I 

Although the number of women employed h;is lieen reduced 
and the conditions of labour somewhat improved, yet even to- 
day " these poor creatures," says Mr. Bates, " can be seen at 
work from morning until night surrounded with dust up to their 
waists, inhaling an atmosphere more or less polluted by noxious 
accumulations, however great may be the care observed in keep- 
ing the wharf clean," 

Within five minutes of the Su-and a sorting aiid sifting process ' 
is carried on at a wharf on the South side of the river, I recently 
spent half an hour there and watched the process. I could not 
help feeling sorry for those women who thus sort and sift the 
filth of those more fortunate. I ;dso wondered how such a filthy 
and degrading process could have any advocates at all in the 
light of our modern sanitary science. 

Deputations coming to London to inspect refuse destructors j 
should not fail to visit one of these sorting yards ; they will then 
see their fellow-creatures, much the same as described by Dr. 
Sedgwick S.nunders, engjiged in alreut as vile and filthy an 
occupation as can be conceived. 

Those members of deputations who may watch the process 
would do well to ask themselves this question — Is this state of 
things worthy of our sanitary progress at the dawn of the 
twentieth century? Personally I have a strong opinion that the ' 
Town Councillor who visits one of these places will very quickly i 
decide that he can support no other scheme for dealing with 
refuse but that of destruction by fire. 

Sorting, sifting, screening and lipping are all so faralike ; they , 
are nut satisfactory or sanitary, the material is not rendered 
innocuous, the question of final disposal is not faced — it is, in 
short, a policy of shuffle and dodge. 

The sorting and utilisation of refuse is dealt with at some ' 
length in the Report lo the London County Council by the i 
Medical Officer and the Engineer, dated May loth, 1893. 
Thus ; — 

The pn)ce»M:B carried on in a London dusl coi>lmL-lur's yard tiavc iiot 1 
undcrKone much altt:ralioii sintL- lliu following description by Dr. Ballard w 
written : — 

On a toad of dust bciii>> iipscl from the duslcait uihiu the surlao: of the 
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yard, some men and boys proceed to sort it. They are each provided with a 
fork and an instrument called a *' drag," which has a short handle and three 
cast iron teeth, set about three inches apart, and with these they fork and drag 
the heap over so as to separate from it obvious pieces of vegetable and animal 
refuse, bones, rags, paper, iron, crockery, and glass. These are distributed, 
some of them into heaps, others of them into baskets ; the bones are put into 
a bin or heap in the yard by themselves for sale to bone boilers. The rags and 
paper are also usually set aside for sale, the iron and old tins are always set 
aside for sale, and usually also the glass, while the broken crockery, brick- 
bats, etc., are laid in a heap to be sold as material for making new roads. 

What is left consists of cinders, ashes, and little bits of unburnt coal, and 
the next process is to sift this. The sifting is performed usually by women 
who sit on, or close to the heap, having one or more baskets by their side and 
a riddle in their hands. A shovelful from the heap is shaken in the riddle, 
and the ashes and dust having passed through, what remains upon the riddle 
is examined, and bones, potatoes, bits of iron, etc., not removed by the first 
process are picked out and thrown each into its appropriate basket ; the 
cinders and coal now remaining on the riddle are thrown on a separate heap, 
being then technically known as " breeze." 

The following are the terms under which the matters of a dust heap are 
known technically, after they are separated from one another : " Soft core," 
i.e., vegetable and animal refuse ; " hard core," i.e., broken crockery, brick- 
bats, etc., and sometimes glass, old shoes, bits of rag, etc., " breeze " and 
*' ashes." 

As the outcome of their investigation do the London County 
Council recommend sorting and utilisation ? Oh, no. On the 
other hand, they condemn the same unmistakeably, as also refuse 
tipping, and put forward destruction by Hre as the solution of 
the problem. This, be it noted also, was seven years ago. 

Mr. W. Harpur, M.LC.E., in his report to Cardiff Corporation 
on Refuse Disposal, dated 1896, speaks very favourably of the 
Refuse Disposal Company's Works, Chelsea, and it would 
appear that at this place the bulk of the sorting is done by 
machinery. However, the report of Mr. Harpur also mentions 
a visit of the deputation to Glasgow, where only a comparatively 
small proportion of the refuse is burned, after undergoing a 
mechanical sorting process. 

When visiting this city more than one deputation has been 
advised ** to bum as niiicJi as possible.^' This was the advice 
given to the Cardiff deputation. 

Such advice is very significant, and its importance can scarcely 
be over-estimated when it is borne in mind that the advice is 
given by a municipality having probably the most extensive 
sorting and utilisation process in use anywhere in the world. 
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The advice given by the authorities of a city with a popula- 
tion of over three-quarters of a million, a city with a record for I 
municipal enterpriBe second to none, is " bum as muck as 
poss'ibU." Let those who are now " wobbling " on the question 
of refuse disposal carefully ponder over such advice.; 

Of course, it will be readily seen from the foregoing that, 
although the sorting and utilisiition of refuse falls short of the 
accepted sanitar>- standard, yet some advaulnge musl obviously 
accrue from the sorting and selling of that portion which has a 
umrM value. 

At the same time, it must not be forgotlcn thai, with one or 
two exceptions, the sj-stem is carried on either by a company or 
a contractor. To their credit, at any rate, from the sanitary 
point of view, local authorities do not seem to favour the 
process. 

Against the ad%'antages must be set clearly the disiidvantages, ' 
which 1 will only mention briefly, as they will he only too 
obvious upon reflection : — 

Firstly. — As a general rule the system renders much handling 

of the refuse necessary, the air is heavily charged with dusi, 

and such dust is dangerous. 

Secondly. — Danger to the public health in barging or carting 

away that portion which is worthless, the pollution of air 

and water ; and be it remembered that the goal of barge 

and the cart is usually the lip. 

Thirdly. — ^The varjnngand uncertain value of ihe manufactured 

refuse, and as time goes on the worthless residuum has to 

l)e barged or carted further and further, at an increasing 

cost. 

FouuTH LV.— People in the neighbourhood of refuse lips verj- 

often develop a nasty habit of objecting to the refuse tips. 

When these hills begin to rise and stew, then, as already 

pointed out, another tip has to be found or a destructor has 

to be erected. 

While it must be admitted that the sorting system, as carried 

on at the Refuse Disposal Co.'s, Limited, works in Chelsea, is 

well organised, and hand labour as far as possible superseded by 

mechanical means, yet this cannot l>e said of some other 

places. 

Whatever nuiy be said in favour of the process, yet we arc J 
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face to face with these facts. The refuse is not finally disposed 
of, the residuum is not rendered innocuous, the question of 
sanitary disposal is not met, it is dodged. 

If those interested in the subject will only take a broad general 
view, I venture to think that they will see at once why so few of 
these works have been started in the past, and why it is impos- 
sible for many more to be installed in the future. 

Sorting and utilisation has been aptly described by an American 
writer as " Trying to save something that isn't worth saving after 
it is saved." 



CHAFfEK IV. 

The Law as to Collection and Rbmoval of Refuse, its 
Scope axu Definition as Applied to the Sanitary 
avthokity and the citizen. 

Although (he l;iw does not yet provide that Siinitary 
Authorities shall dispose of the refuse in a refuse destructor, yet 
it is verj* olciirly defined that the Sanitary Authority shall possess 
certain legal powers, and also that certain obligations shall 
devolve upon the citizen. 

The suneyor and the sanitarian in this country will be quite 
iiu/ail with the legal aspect, but as I venture to hope that this work 
may reach those who have to face the refuse problem in other 
countries than England, so I am led lo think that it may be of 
interest, not only to endeavour to show how the problem may be 
solved, but to quote from the London Health Act, etc., so that at 
the same time those readers may see the scope and definition of 
the compelling force — the law. 

No sanitarian, 1 think, can peruse the clauses which " lay 
down the law" without feeling that a verj- efficient sanitary 
standard was aimed at, and although the various clauses laid 
bare may Ik -as the law always will be, dry as dust lo some, yet 
there will l»e others who, being interested in our modem 
destructor practice, will like to glance at ihe salient points in the 
law relating to refuse disposal in this country. 
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PcuLic Health (London) Act, 1891. 

is defined firstly whnl is adiully meant t>yllie v.iriuiiB kinds •• 






I, brec/c, rubbish, night soil and 



refvrrtd Id 

1. — " HtJUSd refuse" means ashn, c 
iiltli, tnit doe^ not iiictadc trade rvfuw. 

J.— "Tmdc refuse" meatiii (lie tefiuc of any Inidc,niunu[iu.'lnre,iirbusinew, 
iM- i.f aiiy liuildinK inalcri^ilH. 

,t. — "Street refuse " meiins dirt, rubbisli, mud. rwid scr4|iiiigs. iec, &iiow utid 
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Rcmoiuil of House Refuse} — It shall be the duty of every sanitary authority 
{a) to secure the due removal at proper periods of house refuse from premises, 
and the due cleaning out and emptying at proper period of ashpits, and of 
earth closets, privies, and cesspools (if any) in their district ; and the giving of 
sufficient notice of the times appointed for such removal, cleansing out, and 
emptying ; and [h) where the house refuse is not removed from any premises 
in the district at the ordinary period, or any ashpit, earth closet, privy or 
cesspool, in or under any building in the district, is not cleansed out or 
emptied at the ordinary period, and the occupier of the premises serves on 
the Authority a written notice requiring the removal of such refuse, or the 
cleaning out and emptying of the ashpit, earth closet, privy, or cesspool, as 
the case may be, to comply with such notice within forty-eight hours after 
that service, exclusive of Sundiiys and public holidays. If a Sanitary Authority 
fail without reasonable cause to comply with this section, they shall l>e liable 
to a fine not exceeding twenty pounds. 

If any person in the employ of the Sanitary Authority, or of any contractor 
with the Sanitary Authority demands from an occupier or his servant, any fee 
or gratuity for removing any house refuse from any premises, he shall be 
liable to a fine not exceeding twenty shillings. 

Sauitan' Authority to Appoint Scavcuf^ers.* — Every Sanitary Authority shall 
employ a sufficient number of scavengers, or contract with any scavengers, 
whether a company or individuals, for the execution of the duties of the 
Sanitary Authority under this Act with respect to the sweeping and the 
cleansing of the several streets within their district ; and the collection and 
removal of street refuse and house refuse, and the cleansing out and emptying 
of ashpits, earth closets, privies and cesspools. 

Disposal of Refuse.^ — All street refuse and house refuse collected by, or on 
behalf of, a Sanitary Authority shall be the property of that Authority, and the 
Authority shall have full power to sell and dispose of same for the purposes of 
this Act as they may think proper, and the person purchasing the same shall 
have full power to take, carry away, and dispose of the same for his own use, 
and the money arising from the sale thereof shall be applied toward the 
expenses of the execution of this Act. 

Chi'ueis, etc., to Pay for Reuioi'al of Trade Refuse} — If the Sanitary Authority 
are required by the owner or occupier of any premises to remove any trade 
refuse, that Authority shall do so, and the owner or occupier shall pay to that 
Authority a reasonable sum for such removal, and such sum in the case of 
dispute shall be settled by the order of a petty sessional court. 

If any dispute or difference of opinion arises between the owner and 
occupier and the Sanitary Authority as to what is to be considered as trade 
refuse, a petty sessional court, on complaint made by either party, may by 
order determine whether the subject matter of dispute is or is not trade refuse 
and the decision of that court shall be final. 

* 54 & 55 Vict., Chap. 66, Sec. 30. 

* 54 & 55 Vict., Chap. 76, Sec. 31. 
' 54 & 55 Vict., Chap. 76, Sec. 32. 

* 54 & 55 Vict., Chap. 76, Sec. 33. 
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Pnyeiaoa oiiNegUd o/SfaMngers to Remove D;isf.'— If the Sanitary Aulliority, 
or aiiy persons employed by Ihcin, neglect for the space of seven days If 
remove all such house refuse a» they arc required by or in pursuance of this 
lo remove, then an occupier of premises (after twenty-four hours notice 
^vcii by him lo Ihe Sanitary Authority requiring them lo remove the samel 
may without prejudice lo any olher proceeding under this act give away or 
Kll hfs house refuse, and any person, who in pursuance lo such gifl or sale 
removes the said house refuse, shall not he liable to any fine for so doinK. 
Save as aforesaid. If any person other Ihan the Sanitiiry Authority or their 
conlractnrs or servants receives, carries away, or collects any house refuse i>r 
street refuse from any premises or street, such person shall be liable to a fine 
nol exceeding live pounds. 

Rtmovat of Filth on Beqiiiatioii of Sanitary /ni^Tfor.'— Where il appeals l<i 
a Sanitary Inspector that any accumulation of any obnoxious matter, whether 

nure, dung, soil, fiUh or olher matter, ought to be removed, and it is not the 
duty of the Sanitary Authority to remove the same, he shall serve uolicc on the 

ner thereof or on Die occupier of the premises on which it exists, requiring him 

-cmove the same, and if the notice is not complied with within forly-eight 
hours from the service thereof, occlusive of Sundays and public holidays, the 
matter referred to shall be the properly of the Sanitary Authority and be 
removed and disposed of by them, and the proceeds (if any) of such disposal 
shaJI be applied in payment of the expen.'ies incurred, with reference lo the 
mNtler removed, and Ihe surplus (if any) shall be paid on demand lo the former 
owner o( the niittlcr. 

The expenses of such remo\-al and disposal, so far as not covered by such 
proceedn, may be recovered by the Sanitary Aulhority in a summary manner 

m Ihe former owner of the matter removed, or from Ihe occupier, or. 
where there is no occupier, from the owner of the premise*. 

The model bye-laws issued by the Local Goveniment Board, 
Section 44 of the Public Health Act, 1875, made provison for: — 

. — The removal of house refuse from any premises by the otvupicr at 
regular intervals suited lo the locality.' 

The occu[ner of any premises on which any house refuse may from lime to 
time accumulate, shall on such days, and at such hour of the day as the 
Sanitary Authority shall fix and shall notify by public announcement in Ihe 
dislrict, deposit on the kerbstone, or on the outer edge of the foot-path, 
Inunedialely in front of such premises, or in a conveniently accessible place on 
the premises as the Sanitary Aulhorityioay prescribe by wrilten notice served 

>n the occupier, a moveable receptacle in which shall be placed for the 

pose nl removal by, or on behalf of, the Sanitary Authority, the house 
refuse whicli has accuinululed on such premises since the preceding 
cullection by, or on bvhall of, the Sanitary Authority. 

Bye-Laws of London County Council. — The bye-laws made by 
the London County Council, under Section 39 (i) of the Public 



' H * 55 Vitt,, Chap, 76. See 34. 
' 5* * 55 Vitt-. Chap. 76, Sec. 35- 
* In I^ndon llic duty devolves entirely upon 
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Health (London) Act, 1891, so far as house refuse is concerned, 
are also exceedingly useful, especially as regards provision of 
suitable ashpits, their size, that they shall be kept properly 
covered and the contents not exposed to rainfall. 

It may be said that ample provision is made by the existing 
laws for ensuring an efficient sanitary standard up to a certain 
point. By this I mean that although certain clearly defined 
obligations are imposed upon both the Sanitary Authority and 
the citizen, yet after both the former and the latter have strictly 
observed the law, even then the real refuse disposal problem 
confronts the Sanitary Authority and the thoughtful citizen. 

That material which, while it is comparatively fresh in the 
ashpit, is so hedged round by the law, by a strange irony can 
cause nuisance with impunity a little later, then the arm of the 
law seems rarely long enough to reach. 




CHAPTER V. 
The Value of Towxs' Refuse fok Steam Raising. 

Towns' refuse is undouhtedly a mixture of all ihat is tilthy. 
deleterious and olijectionable, and the very' nature of the 
material demands burning as the only effective means of disposal. 
I think that the majority, if not all, of those who have lo de;il in 
any way with the disposal of refuse will be quite agreed upon this 
point. Modern destructor practice serves to show lliat while 
refuse can lie thoroughly destroyed the high temperature gases 
of combustion are of much value for the raising of steam. There 
can be no doubt that for the most part all over the Kingdom 
towns' refuse contains much that is of real value for ihe raising 
of steam. 

It should be quite unnece.'isary to labour this point to any great 
extent ; it is now generally admitted even by those who in the 
past have been antagonistic that refuse has a market value. Of 
course, the value must necessarily be vai-ying, according to the 
district, the class of population, the proximity to coal lields, and 
other reasons, but still that refuse has a value as fuel is proved, 
certain, and bejond dispute. 

This has not been demonstrated by one tj-pe of destructor 
only, the tests have not been of " the hole and corner variety," 
and under certain artilicial and favourable conditions. Neither 
has the refuse been carefully selected and sorted : had this been 
the case some reiisonable excuse for hesitation and scepticism 
might exist. On the other hand, it has been clearly proved by 
excellent results, obtained in various parts of the country, under 
a variety of conditions, in some cases favourable, in others quite 
the reverse, that towns' refuse is a valuable asset. Of course, it 
is needless to add thai there is a wide and certain difference in 
the value of refuse in different districts. But where coal 
is cheap, in and round about our coal-lields, I think 1 may 
Bafdy say that within 50 to 70 miles of coal-helds specially good 
refuse is available for ver>- obvious reasons, which I will 
cndciivour lo show. 
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Where eoiil is to be purchased cheaply, generally speaking, it 
is not carefully burned, and a very good proportion of partially 
consumed coal, with good cinders and ashes, are thrown aw^y ; 
also in cities and towns far removed from coal-producing districts 
a certain waste is always going on. Where servants burn coal 
which the master pays for, a good proportion is very often 
wasted. Again, in most towns there is a good residential district, 
var^'ing in its area, of course, but here the refuse will natuially 
be much better in quality than in the poorer parts of the town, 
largely due to waste. The same in the inland and seaside health- 
resorts all over the country', where the residents do not feel the 
pinch of poverty and the high price of fuel, a definite waste is 
always going on. Thus, very often, although the coal may have 
to come a long way from where it is mined, yet by reason of 
waste the refuse will compare very favourably with centres of 
an artisan class where coal can be had for a few shillings per 
ton. From what I have seen I am led to think that the poorest 
of refuse is found in rural districts where the population is 
largely made up of the agricultural class ; in such places, except 
that they be in or near coal field are;is, little coal is used, wood 
being the staple fuel. 

In many of the sparsely populated towns of the south, far away 
from coal districts, where the population is more of the artisan 
class, I have often found a marked absence of cinder in the 
refuse. Very often, also, in such towns the tips are largely com- 
posed of trade refuse, often of a very light character and of little 
value for steam raising, yet it is ver^' necessary that this should 
be destroyed. 

Recently I had occasion to visit a town with a population of 
about 8,000. In this instance the inhabitants are mostly of the 
artisan class, and the nearest coal-lield is about 100 miles distant. 
In normal times the cheapest coal available in the town is about 
17s. per ton. Here I had an opportunity of carefully examining 
the refuse as it lay on the tips just outside the town. I was quite 
convinced from what I saw that one pound of their refuse would 
evaporate li lbs. of water — that is, it was equal in steam-raising 
power to 20 per cent, of the value of their cheapest coal ; to go 
further, and put a iigure on it, the refuse, as compared with the 
coal, was worth 3s. 3d. per ton. 

Now this town is, comparatively speaking, a poor town ; it is 
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one of Uic deciiying industrial centres of East Angliji, yet Iicre, in 
a place whicli al lirsl sight would appear to be the reverse of 
promising, refuse is worth 3s. 3d. per ton. This is not an isolated 
case, neither is it a specially selected one. But let us now take 
a town which is in the heart of a coal-producing district — the 
town of Darwen, in Lancashire. Here the Town Council esti- 
mate themselves that their refuse has 10 per cent, of the caloritic 
value of their coal, and.be it noted, coal is cheap here ; yet ihey 
tell us that tive tons of their refuse is of equal value for the 
raising of steam to one ton of the local coal. 

I could multiply such cases, but it is unnecessaiy ; it will be 
very evideiit from the figures of tests here published that in 
many cases refuse has a remarkable value. It is signilicaut Co 
compare the figures obtained by different destructors located in 
towns situated in coal areas, for instance such towns as Oldham, 
Rochdale, Darwen and Warrington. I think if the evaporation 
per pound of refuse in the above-mentioned towns is compared, 
it will be at once apparent that even where coal is chc;i)>est 
the refuse is remarkably uniform and of good calorific value. 

It has been urged by many that refuse has no calorilic value 
worth speaking of — that it possesses really no potential energy 
beyond the heat necessary for its own incineration. It is urged 
tliat because refuse smoulders on the tips in some places uistead 
of burning briskly, and because it has been found impossible to 
bum it at all satisfactorily in some crude, improperly-designed 
furnaces, then it is necessarily worthless. 

The weakness of such a line of argument will be very apparent 
to anyone with the slightest knowledge of combustion, It might 
as well be argued that because coal-dust or coke-dust cannot 
be successfully employed for the raising of steiim with the 
ordinary furnace and draught, then such fuels are useless. 

Just as it is a question of adaptation with low grade bituminous 
fuels, so it is with waste products and refuse. That this is per- 
fectly correct and logical is proved by the fact that such a 
product as pressed sludge can be successfully burned in cells 
adapted for that purpose. 

Although the tables accompanying these remarks arc very 
significant indeed, yet it must not be forgotten that ten years ago, 
or, say twenty years ago, when refuse was not even decently 
burned, to say nolhing of l^einj; huvncc\ Vo 'aAvawVa^c \i.^t ^im'susS 
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generation, even then refuse was quite equal, or richer, in calor- 
ific value to what it is to-day. It is useless, therefore, to urge 
that a change in refuse has brought about such a change in the 
performances of destructors. 

No, the change has not been with the material but with the 
appliance, and that material which in the early days of des- 
tructors could scarcely be made to burn satisfactorily, is to-day 
burned at a high rate of combustion with a high temperature, 
without nuisance and in such a manner that an immense amount 
of power is available for useful purposes. 

Less than twenty years ago destructors were adopted solely 
to get rid of refuse. If it could only be got out of the way, 
without nuisance, the plant was considered satisfactory. Con- 
trast this with the position to-day, and what do we find ? Simply 
this — that almost invariably every destructor erected now is 
decided upon with some other definite object in view besides 
destruction pure and simple. 

In these days the refuse destructor is boldly associated w^th 
electric lighting of towns and districts, sewage pumping, water 
pumping, and other useful power purposes. Why ? There is 
only one answer, and that is because it is now generally recog- 
nised that refuse is a valuable asset, that it possesses a calorific 
value. Now this has come to be recognised. Authorities are not 
content to put the useful heat developed up the chimney ; those 
days have passed. I ask those who still doubt the value of refuse 
as a fuel to look carefullv into the record of contracts for des- 
tructors placed during the past year ; they will find that the vast 
majority have been placed with makers of destructors which not 
only thoroughly destroy refuse, but raise a large quantity of 
steam therefrom. It will thus be seen that destruction alone 
does not satisfy. 

Personally, I am exceedingly suspicious of the non-steam- 
raising destructor, and I am rather suspicious of the destructor 
which only raises a little steam, my reason being that if refuse 
is burned rapidly and thoroughly at a high temperature of com- 
bustion in a well-designed plant, then good steaming results are 
inevitable. 

On the other hand, if refuse is being burned at a low tempera- 
ture of combustion, and little or no steam is being raised, such 
sequence is but natural. Undoubtedly the best steam-raising 
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plants arc those where the hi}{hest tempenitiires nrc maintaiiied ; 
then also there can be no doubt :is to their v;ilue as perfect 
destructors. On the other hand, the poorest steHm-raisiiig plants 
UK those uHth the lowest temperatures, und it is sc-ucely neces- 
sar\- to add that nuisance always proceeds from low tempera- 
tures. 

In the many complete tests here publislied it will l>e found 
easy to compare lenipemtiires and work done ; all (jo to prove 
that refuse is of value for the raisiiif; of sit-am. 



AVERAGE CUMi'OSlTlOX OK ASHHIN HEEI'SE |Hl'. 



Brcc/c und cinder ... 

Paper, sintw, filToiis iimti.-rial, and vtSeliihlc refuse 

Coal 

Buiica Hiid iifful 

Kays 

Ash ., 

DusI aiid dirl 

HoUIes I ^. Urn 7 %, iiH-liils 1 %, iTnL'ktry tt %, Inukcii 
illasa "59^ ; a lutal of ... 



HEATING I'OU'EK OK ASHI'I'I' HEPI.SE |Da\vsiiki. 

The average heating power of the combustible portion of 
the refuse is as undei' : — 



Ccwl „. 

Coke 

Buiics mid iifliil,,. 
BrctEi: mid cinder 

Hags 

Paper, slmw. fihroiis 
vc-Bclat>lc rcfiiHi- 



/ 
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AVERAGE EVAPORATIVE POWER OF TOWNS* REFUSE 
OBTAINED IN PRACTICE (Hrrrox). 

Description :- .^jSStcd f^ra^Ki 

at 212^ Fahr. per 

pound of ref line fuel 

in pounds. 

Screened ashpit refuse, the best ... ... ... 2*oo 

„ ., .. averafjes ... ... ... 1*50 

Unscreened., „ the best ... ... \'2$ 

„ ,. ,. averajjes ... ... ... roo 

„ .. ,. of inferior qiuility seldom 

L Av«^^ vio •*• ••• ••■ ••• •■• / ^ 

I'nscreened ashpit refuse, two parts nii.xed with street 
sweepings, one part by weight ... ... ... 75 

I'nscreened ashpit refuse, two parts mixed with street 

shid^e, one part by weight ... ... ... 50 

Ref-iise described in above table yields on the averai^e 
from 25 % to 35 % of clinker and ash. 

ANALYSIS OF WELL-KNOWN COALS TSEI) FOR HOITSEHOLI) 

PURPOSES. 



Dudley, Staffordshire... 
Wolverhampton, Staffordshire ... 
St. Helens, Lancashire 
Hai^h MrM>r, Yorkshire 
Hartley, Northuniherland 
Low Moor, Yorkshire 
Newport, Monmouth ... 
Risca, South Wales ... 
Wi^au, Lancashire 
Newcastle, Northumberland 
.Anthracite, Soutli Wales 



Carbon. 


1 
Hydn»nen. 


1^)1 


54 


79'9 


52 


799 


5'5 


805 


5*5 


807 


4« 


^<.S7 


5'4 


86;, 


53 


86-8 


54 


^T}^ 


5'5 


87-9 


53 


93 5 


3 4 • 



Oxyf<eii and 
Nitroj*cn. 



147 

1 49 
14*6 

140 

»4-5 
8-9 

«-4 
7H 



T^ 



6-8 
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CHEMICAL COMPOSITION OF VARIOUS COAL 

(Practical Kncjinkkri. 



Carbon per cent 

Hydroj^en .. 

Oxygen 

Nitro|4en ., 

Sulphur 

Ash 



Lanc.ishirc. 


8070 


550 


848 


112 


1-50 


270 



Xe\vc:istlc. 


Welsh. 


Sci>tch. 


83(>o 


8h-26 


1^'^^ 


5-28 


4(/> 


«-33 


4-^\S 


2(>0 


«'33 


122 


I '45 


114 


1-^5 


177 


I '45 


400 


326 


400 
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RELATIVE EFFICIENCY OF COALS (Practical Engineer). 
The accompanying table shows the composition of high and 
low quality coals : — 





Hij^i Quality Coals. 


Ixtw QuaUtv Coals. 




Anthra- 
cite. 


Semi 
Bitumi- 
nous. 


Bitumi- 
nous. 

TOO 


Anthra- 
cite. 


Semi- 
Bitumi- 
nous. 


Bitumi- 
nous. 


Water ... 


100 


100 


200 


300 


400 


Volatile matter 


500 


1800 


4000 1 


500 


1500 


3400 


Fixed carbon 


««-5o 


7550 


53*50 


7500 


6700 


4650 


Sulphur ... 


•50 


•50 


•50 


200 


300 


350 


Ash 


500 


5*00 


500 


1600 


1200 


1200 




1 0000 


1 0000 


1 0000 

1 


10000 


10000 


1 0000 



COMPOSITION OF COAL ASH. 



Description of Coal. 


Silica. 


1 

Alumina 

1 and 1 
! Oxide of 1 
j Iron 

' 4«-87 


Lime. 


Mag- 
nesia. 

•58 


Sul- 
phuric 
Acid. 

200 


Phos- 
phoric 
Acid. 


Total 
per- 
centage. 


Anthracite 


447 


2y6 


•62 


9973 


Welsh coal 


52-2 


i^>-30 


3-86 


227 


455 


78 


9994 


Newcastle coal . . . 


604 


1 2664 

1 ^ 1 


325 


167 


700 


•84 


9980 


Lancashire coal ... 


487 


}5'5^ 


^>-34 


1-54 


6-8^ 

1 * 


•69 


9966 


Derbyshire coal ... 


425 


4000 


7->^7 


1'37 


1 746 


; 76 


9996 


Staffordshire coal 


5^>-4 


2661 1 

1 1 


6-37 


176 


791 


' -87 


9992 


Yorkshire coal ... 


1 620 


, 2040 i 


573 


218 


840 


1 89 


9960 


Scotch coal 


: 54"5 


: 29-3« 1 


8()4 


1 i«7 


426 


•85 


9980 


Lignite ... 


20- 1 

1 


1842 


2210 


V4S 


^VOO 


3-84 

1 


99<M 














' 
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CHAFIER VI. 

SlXJW VKKSIS KaPIII COMHISTIOX. 

It is nol my piirptisc in Ihis Ixiok to recommend one type of 1 
destructor in preference to another, and any invidious compari- 
sons I desire to avoid. If companilivf figures :iie presented as 
clearly and as accurately as possible, it must he left to the reader 
to form an opinion and make the choice. It is, therefore, suffi- 
cient if I point out that the wide difference between the quan- 
tities consumed per 34 liours in the old low temperature cells J 
and the modern high temperature cells is very marked. 

Mr. Nisbcl Blair, of St. Pancras, recently pointed out, durin}{ I 
the discussion on Mr. Xewton Russell's paper read before the 1 
Institution of Civil Engineers, that the quantity of refuse which | 
each cell is capable of destroving jwr day is a matter of great I 
importance. This, 1 think, wilt he generally conceded. It must I 
be a very important matter in London and other populous I 
centres, where land centrally and conveniently situated is very T 
ejtpensive to purchase. But. while lieing in perfect agreement I 
with Mr. Nisbet Blair, I am inclined to go a little further, and I 
s»y that figures shou' that, generally speaking, the particulitr I 
destructors which are dealing with the greatest quantities per J 
cell per day :ire also those which are giving the hi^'hest all-round I 
results. 

Of course it has to be bonie in mind that the cells of differeni 1 
makers varj- in grate area to some extent ; thus, in some in- 
stances, a cell of one type may occujiy more ground space than f 
Ibe cell of another maker. Yet we are brought to this fact— 
that it is possible to bum as much as 55 or 60 lbs. of refuse per 
square foot of gniie jier hour, with an exceedingly high tempe- 
rature of combustion, and very Hllle excess of air over the 
theoretical qiwnlity. Kecenily with a Be:iman and Deas 
Destructor, at St. Helens, 103 lbs. per square foot of gr.itc per 
hour was burned with a very good efficiency. 

I( cjircful compiu-ison he made of the complt'ie tests o(J 
various t>Ties of destructors in use, which are dc 
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unscreened towns' refuse only, I think the reader will see at 
once that the advantage lays with the modern destructor. 

Generally speaking, where the greatest quantity is being 
consumed per cell per day, there also each pound of refuse is 
giving the highest efficiency, and also the temperature is the 
highest. Further, it will be instructive to notice the connecting 
link all through ; the steam pressure is highest and steadiest, 
and the maximum in indicated horse power is being obtained 
from the refuse. I am w^ell aware that this upsets some prevalent 
theories, but I can only refer the reader to the figures, which 
certainly point clearly in the direction named. 

Some of the disciples of the old system of low temperature 
natural draught cells claim that the modern destructor sacrifices 
everything for steam-raising. It is difficult to understand this 
contention, because a destructor is only proportionately valuable 
as a steam raiser inasmuch as the temperature maintained is 
proportionately high. With a high temperature the refuse must 
inevitably be perfectly destroyed ; once that is done, surely 
nothing is being sacrificed if every available heat unit is put to 
the most efficient use. 

I think the real explanation and origin of this charge will be 
found in the fact that some years since one maker, at any rate, 
was so very anxious to prove that an abnormal quantity of steam 
could be obtained from refuse that the lx)ilers were placed 
immediately over the cells. Of course the result w-as that, with 
the large cooling surface immediately above the fire, the tem- 
perature was reduced, plenty of steam was being got, but the 
primary object of the destructur was thwarted. 

The rising gases coming into contact with the comparatively 
cool surface of the boiler were reduced in temperature consider- 
ably, the organic matter was not burned, and the annoyance was 
constant. Such an arrangement of boilers and cells is now held 
to be most faulty in principle, and I think it may be safely relied 
upon that we shall not get any more steam raising of that 
character. 

It is really a pity, in a sense, that this ever happened. It is 
undoubtedly responsible for much of the disbelief and hesitation 
which still exists. But still, on the other hand, such experi- 
ments have led on to others, and the happy medium has been 
struck. It is now quite possible, by having a boiler in the 




proper plact, to raise a larye volume of sleitm after the cells 
Iiave fulfilled their primary object. 

In one case, at least, one of Mr. Jones' fume cremators was 
used lo intercepi and destrov low temperature gases which had 
been thns reduced in temperature by such an attempt at steam 
raising as I have described above. Now the use of the cremator 
was tantamuimt to an admission that the principle was wrong — 
that the gases would otherwise escape at such a low temperature 
and in such condition as to be objectionable. Mr. Jones' 
cremator was a valuable adjunct lo the old low temperature 
cells, and it is almost impossible lo imagine how much annoy- 
ance and litigation was averted by the extensive adoption of 
smie in the early days of refuse burning. 

But Mr. Jones, like all true reformers, would, 1 think, admit 
that in these days of high temperatures his cremator is quite 
superfluous. I understand that recently he has been experi- 
menting with some high temperature cells at Ealing. 

In the following table ts shown the (jnantilies being dealt 
with per cell per 34 hours in a large number of installations 
with various tv-pes of destructors. 

It has been urged again and again by some of the advocjites 
of the low temperature cells that, with modern cells using 
artihciat draught, an immense quantity of air over and alwve the 
theoretical requirements is supplied. This is a delusion, and I 
am inclined to think that it can only have originated through 
ignorance. Arliticial draught has made immense strides in this 
counti-j-, and also in America ; it is by no mams confined to 
destructor cells, and it is quite certain that it has come to stay. 
Those who have ad\'ocaled the use of same have been fully alive 
lo the importance of eiisiu'ing the proper air supply to suit the 
individual case. Of course there are crude, wasteful, and very 
inefficient s\-«ilems of artificial draught, but the onus is on the 
buyer to see that he gets the best. 

With the old low temperature cells it would appear that 
very rarely, if ever, were the gases of combustion analysed, so 
ihat we are to some extent in the dark as to what percentage of 
CO, was obtained. 

From various ex|ieiiments that 1 have made with other natural 
draught furnaces, I am quite convinced that, as a general rule, 
(he percentage of CO, is \try low. I have seen the vecc^wtajS!! 
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as low as 4pLT t:t;iit., and never vury much u 
and it will be obvious to lliost: who have sIm 



1 Ihe siihject that 



the system of working Ihe old lypc o( cells would most i 
laiiily tend to prevent any high lifiure bein^ obtained. 

It would be well to pause for u moment and see what 4 per 
cent., 6 per cent., or 7 per cent, of CO reallv indicate in excess 




COj in the Hue gases means nothhij; more nor less than that 
47 times the theoretical quantity of air is being siip])iied. Six 
per cent, of CO, — that you have 32 times what is lhe"relically 
correct, and 7 per cent, the theoretical quantity innlliplied hy 

n- 

Now I will proceed to show that, with artificial or forced 
I'tlnu^t, we get very diSerent results by tinalysis. 



;rcriU:> Rapid Conihu&tion. 

We will first take siicli ;tn installation as Oldham. Here, in 
tlie tests undertake II by Lord Kelvin and Professor Barr— the 
kilter look five s:tmples of the gases — they were analysed by the 
City analysts of Glasgow with Ihe following results :— 



San.|ik- 






iH'iog*^. H.50?f, I.I.JO^r 



The quantity of refuse coitsiimed here is 8 tons per ceil jier 
34 hours. We will now look at another case, Rochdale, where 
nearly one ton per cell per hour is burned. What do we liiid ? 

Mr. Stenhouse, the Borough Analyst, reports that " the eom- 
hustion is almost perfect," and that his analysis gave the follow- 
ing remarkable figures^jo jier cent, of CO,. I mention this 
case mainly liecaiise of the ver\' high rate of combustion. 

The composition of the gases is really such a very important 
matter that it is indeed surprising to find it does not receive 
much more attention. 1 would point out that what prominence 
this question has gained is entirely owing to the use of artificial 
draught ; the use of sjune could only be encouraged when it 
was conclusively proved that the analysis W"js fai' in advance of 
natural draught results. 

A verj' simple and correct apparatus is to be had fur con- 
stantly and automatically indicating the percentage of CO, in 
ihegascs ; anillustrationof same ishereshown. (Fig. 2.) Other 
apiianttiis for the same purpose can be had, such as the " Buntes 
Burelle"and the " Orsat" apparatus, but they are of a chemical 
nature, and more complicated. The " Econometer " is easily 
within the gnisp of the tireman, and that is everything, 

COMI'AKATIVK yi .WTITIliS DESTHOYIUJ HY SLOW, 
.\XI1 K.\1'1D COMBCSTIOX DESTmClOHS. 



Halh .. 
Balky -. 
Birbeiihuuil 

Binniitjjli.iiii 



... War 
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Quantity dealt 


with 






per cell per 24 


hrs. 


T>'peof 


Town. 




Tons. 




Destructor. 


Blackburn 


• • • 


6 


• • • 


... Fryer 


Blackpool 


• • • 


8i 


. • • 


... Fryer 


Bolton ... 


• • • 


6 


• • » 


... Fryer 


Bournemouth 


• • • 


4i 


• • • 


... Warner 


Bradford 


■ ■ • 


6i 


■ • • 


... Horsfall 


Bristol ... 


• • • 


7i 


• • • 


... Fryer 


Burnley 


• • • 


15 


• ■ • 


... Beaman and Deas 


Burslem 


• ■ > 


6 


• • • 


... Fryer 


Burton ... 


• • • 


H 


• • • 


... Fryer 


Bury 


• • • 


6i 


• ■ • 


... Warner 


Cheltenham 


• • • 


4to5 


• • • 


... Fryer 


Darwen 


• • • 


20 


• • • 


. . . Meldrum 


Dewsbury 


• • • 


15 


• • • 


... Beaman and Deas 


Eastbourne 


• • • 


5 


• • • 


... Fryer 


Hereford 


• • • 


20 


• • • 


... Meldrum 


Hornsey 


• ■ • 


7 


• ■ • 


... Warner 


Huddersfield 


• ■ • 


6 


• • • 


... Fryer 


Hull 


• • • 


6 


• ■ • 


... Fryer 


Hyde ... 


• • • 


5i 


■ • • 


. . . Warner 


Leytoii ... 


• • • 


15 


• • • 


... Beaman and Deas 


Leeds ... 


• • ■ 


5i 


• • • 


... Fryer 


Leicester 


• • • 


6 


• • « 


... Fryer 


'Liverpool 


• ■ • 


7i 


• • • 


... Fryer 


Lon^^ton 


• • ■ 


6i 


• • ■ 


... Warner and Fryer 


Manchester 


■ • • 


7 


• • • 


... Whiley 


Newcastle-on-Tyne 


• • • 


7 


• • • 


... Warner and PYyer 


Oldham 


• • • 


8 


• • • 


... Horsfall 


Preston... 


• ■ • 


6 


• • • 


. . . Fryer 


Rochdale 


• • • 


-23 


• • ■ 


... Meldrum 


Kotherhani 


• • • 


6 


• • • 


... Meldrum 


Sal ford... 


• • • 


8 


• • « 


... Own design 


Stafford 


• • ■ 


8 


■ • > 


... Fryer 


Torquay 


• • > 


8 


• • « 


. . . Warner 


\Varrinj.jton 




15 


• • • 


... Beaman and Deas 


Southampton 


• • • 


10 


• • • 


. . . Frver 

•• 


Shoreditch 


• • • 


10 


■ • • 


Frver 


^Kalin^ ... 


• ■ • 


4*5 


• ■ • 


Fryer 


Bradford 


• • • 


10 


• • ■ 


... Horsfall (later 

installation) 


Kotherhitlie 


• • • 


18 


• ■ • 


... Beaman and Deas 


Hamburji 


• • • 


6 


• • • 


... Horstall 


Canterbury 


■ • • 


18 


• • • 


... Beaman and Deas 


St. Helens 


• « • 


»5 


• • • 


... Beaman and Deas 



> Earlier Installation. 
" Sewage and Refuse. 



Slow versus Rapid Combustion. 
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•STALACTITE FORMATION 

FROM CROWN ARCHES AND BRICKWORK OF 

HIGH TEMPERATURE CELLS. 

Analysis by Mr. J. Carter Bell. 





Per cent. 


olllCcl ■•• ... •.. . 


- 55364 


Oxides of iron 


15711 


Alumina... 


... 11362 


L«inie ... ... ... .. 


5390 


Magnesia, potash, soda, etc. 


6173 



'This curious formation is a most efticient natural preservative for 
"brickwork. It will be noticed han^^ing from the crown of all hi^jh 
temperature cells and accumulates very rapidly, but is easily broken away 
'without injuring the brickwork. 



CHAPITER VII. 

The Compakativk Efficiency of Various Types of Steam 
Boilers for Dpistructor and Power Plants. 

Seeing that the steam boiler is now recognised as a very im- 
portant part of a destructor installation, it may be well to brieHy 
review what has been done by various types of boilers in some 
of the modern installations. To save any misapprehension, 
I will at once say that primarily I look upon the destructor as 
having been intended and erected to destroy the refuse thoroughly, 
and without nuisance of any kind. If this can be accomplished 
then the raising of steam is most welcome, but not otherwise. 
1 mention this to make my position perfectly clear. I am an 
advocate of destructor and power plants, but only in that order. 
firstly^ to destroy, sccomily^ to generate power. 

It can fairly be said that with most modern destructors the 
refuse is destroved without nuisance, but at the same time it will 
be noticed that there is a vast difference between the perform- 
ance of the various destructors in their secondarv function, that 
of steam raising. It is not my business in this work to advance 
theories to account for this disparity, but as every destructor 
maker in these days has to include a boiler or boilers of some 
type in connection with a destructor, I think it will be worth 
while to notice what work is being done with various types 
of boilers. 

For the cremation of refuse some eminent authorities have 
submitted that a temperature of 1250*^ Kahr. is sufficient, if for 
jnuposes of argument we call that the '' safety point," then if the 
temperature is only maintained just sufficiently high to avoid 
nuisance, it is obvious that such a temperature cannot be as 
serviceable f(jr steam raising purposes as temperatures of 1800^ 
to 2000° Fahr., and thus it will be seen that those particular 
destructors which are most efticient as destructors, must neces- 
sarily be most efficient as steam raisers. If the hgures of the 
several tests here shown are compared, it will be at once 
apparent that where the highest temperature is l^ing maintained^ 
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tliere alsu is the evaporation ^reittesi, tlie steam piessure highest 
»nd steadiest, with the maximum indicated horse power 
:ivailable. 

Thus it follows ill natural sequence that where the refuse 
is being most thoroughly destroyed at high temperatures of 
combustion, a large quantity of power must inevitably he pro- 
duced, 1 say inevitably advisedly, because if the design of the 
cells is correct, power must as surely follow deslruclion, as 
night follows day. 

In showing the coni|iarative results obtained with the various 
t\-pes of lx)ilers now in use, it is interesting, I think, to note 
what the steam generated is being used for. Take, for instance, 
the ven." wide difference lielween driving mortar mills 
and high pressure engines for electric lighting of a town. A 
somewhat varying steam pressure would not come amiss with a 
mortar mill, no steam at all could be forgiven occasionally, but, 
needless to say. with electric lighting steady steaming is essential, 
and here to a liirge extent is expLiined the antipathy of electrical 
engineers to combined destructor and electric lighting plants in 
the p;ist, the steam pressure has fluctuated to such an extent that 
the electrical profession have been quite justilied in looking 
iislcance at the destructor, and shirking the alliance or com- 
bination. 

For many yeiu^s the Multitubular Boiler held the field in refuse 
destructor work, and a large niimbei" have been adopted all over 
the countn,- ; since the advent of the high temperature destructor 
this type of boiler has not been much taken up. With the old type 
nf cell where little steam could be raised it was a suitable boiler ; 
it answered the purpose verj- well, and it had the additional 
merit of lieing cheap. 

For comixirative purposes we will lake two exitmples of the 
Multitubuhr Boiler — Hammerton Street, Bradford, and a more 
recent installation, Torquay. 

Bkadfokd. — Here are two Multitubular Boilers, each 11 ft. 
X 8 ft., which supply steam for 1H5 indiiated horse power. In 
;i recent test with feed water at a temperature of 50° Fahr. 725 
pounds of water per pound of refuse was evaporated. 

Torquay. — Two Multitubular Boilers were put in here, each 
12 ft. 3 in. X 3 ft,, with sicam diums 9 ft. x 3 ft. According to 
the published tigures of tests made, these two Iwilers gave 
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sufficient steum for 51 indicalitd Iturse power, .ind in tlie s; 
tests the avcrajiie evjiponiliou per pound of refuse was 334 willi ] 
a leed water temperature of 50° Falir. 

The boiler of this type here illuslraied is uue made by Messrs. I 
Tinkers, Lid., of Hyde, for the Corporation of Bootlc. and r 
be taken as representing an excelleni specimen of the Mulli- 
Inbiilar type of boiler. The boiler is 14 ft. long and 10 ft. in 
diameter, bnt formed of live plates only, three siiell plates and I 
two end plates. Each ring of shell is formed of one plate, one J 
plate forms each end, Hanged at one heat by hydraulic pressure. ' 
The steam dome is 7 ft. long, formed of one ]ilate, the diameler-l 
is 3 ft., the ends of steam chesl are Hanged and dished by f 
hydraulic machinery. 

The boiler contains 178 removable tiitxjs of 4 in. diameter, as^J 
will be seen the longitudinal seams are butt jointed, with inside.l 
and ontside covering straps secured with six rows of rivets. Thcj 
circular seams arc lap jointed and donble riveted. 



ThI£ LAMCASHtltK BolI.EK. 

It is only within the last few years that the Lancashire fioilcrl 
has been used for destructor work, although for a very longfl 
lime it has been a most successful type for all general piirpost 
on land. It is not so many years ago when a pressure ofl 
60 pounds to the sijuare inch was consideied fairly high, andj 
when that is remembered, the evolution of the Lnncashirej 
Boiler to meet modern high pressure requirements is exceedin^y^ 
interc sling. 

The advances made in the manufacture of mild steel a 
material for boiler-making during recent years has enable^ 
makers to build boilers of much greater power and strength than 
was formerly considered advisable, even if possible. 

Steel Lanc;ishire Boilers have been recently made for 1 
with destructor cells to work at a pressure of 200 pounds tod 
the square inch ; this lias only been rendered possible by thd 
employment of the best mild steel plates and iinpixjvcd machin 
in the construction. 

The Lancashire Boiler jiossesscs some obvious advatibtgefl 
over many others for destructor and jiower plants, its simplicity 




^H level when the work is light, and when the peak comes on this 
^" am be cva intra ted to the !'iw water level wilhoiit feedinK any 
(resh wiiter ilurinj; the time. 
As ciimp;ira!ivc examples of this lypeof boiler we will lake the 
^^ fi)llowiiif> msl;ill:itions;. 
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Oldham, Rochdalk, Dakwf.x. — Sometliin}; approximating ti 
fair comparison can be made with three touns such »s these ; 
three are within a few miles of each other, and also all are i: 
what may be termed a coal district. It will ihiis naturally folloi 
that the refuse at all three towns will in all probability be verj 
similar. 

At Oldham two Lancashire Boilers give steam for 300 indicated 
hoj-se pnwer, and it would appear from tile tests that -945 poui 
of \rater per pound of fuel are e\'apon»ted from feed water afl 
ii tenijieratuie of 57° Fahr. 

At Rochdale two Lancashire Boilers give stejim (or 35^ 
i[idic:ited horse power : 164 pounds of water per pound of fiiH 
are evaporated from a feed temperature of 53° Fahr. 

At Darwenone Lancashire Boiler gives steam for 250 indicatec 
horse power (non-condensing), while from a feed temperature od 
185° Fahr. 158 pounds of water per pound of fuel have l>eeu 
evaporated. 

The pressure indicator chart uf the Darwen Boiler (hei 
reproduced) will show at a glance how well adapted the Lanci 
shire Boiler is for maintaining a steady slvajn pressure thronghn 
the whole 24 hours. 



The Cornish Boh.kk. 

Thistype of boiler, although very e.vtensivetyusedfor all urdiwaia 
pur[>oses on land, has been very little taken up for deslructa 
work, but no doubt in the future it will be adopted in many u 
the smaller towns for power purposes. Like the boiler JU9 
dealt with it is now made for very high pressures. 1 believe 1 
am correct in staling that Messrs. Hopkinson, of H udderstieldjj 
the eminent valve makers, have a Cornish Boiler capable 
steaming at a pressure of 400 pounds to the square inch. Thia] 
of course, is used for testing purposes, but very clearly demoi 
strates what is possible with the Cornish Boiler. 

At Hunstanton a boiler of this type was put down last year n 
connection with a destructor : as this is a very unique installalicui 
being probably the smallest town in Ilie world provided with 1 
destructor and power plant, it is described e.lse^licre. 



ComparHtivt.- KtHcit;): 



I' of Sli 



I Boik-r 



jUso, a Coinish Boiler has been iido]iied ;n Biirtoii-oii-Tient in 
connection with ihe destructor. 

Tbere is even- reason to think that where space i:i not valiuiblc 
the Lancashire and Cornish type are likely to t)e taken up in the 
future, but where destniclors are combined with central li^htin}^ 
stations, an<l where space lias to be economised, (here is no 
doubt that the Waler-TiilTC Boiler will also be largely adopted. 

The Galloway Boilkh. 

It IS obviously unnecessary to dwell at any lenjith on this 
type ; it is well known, and, so f;ir as destructor work is concerned, 
for all practical purposes it ciui be placed in the same calcgorj- as 
the Lancashire Boiler. A number are being used by the 
Manchester Corporation, and also a few at Salford, while at 
Herelord. also, they are used in connection with Meldrum's 
Simplex Destructor at the Corporation Sewage Pumping Station. 

Herefortl steaming results : One Galloway Boiler, 22 It. x 
6 ft. 6 in. with two Hues each 2 ft. 6 in. in diameter j;ive sufficient 
sle:im (or pumping i i million gallons of sewage per 10-hour day, 
a lift of 36 feet. With a feed lemperature of 48'-' Fahr., the 
average of three tests shows an evaporation per pound of refuse 
of i'39 pounds of water. 

Here is reproduced a phot(j of the Galloway Boilers at 
Hereford : I am indebted to Mr. John Parker, the city surveyor, 
for this. (Fig. 5.) 



WArKk-Tl'BK BOILKKS. 

Untler this he.id we will first take the Biibcock and \V,lco.\ 
type as an example. This boiler has been extensively adopted 
during the )iast three or four yeai*s in connection with high 
temperature destructors, and where space is limited or Ijind 
valuable it is likely to he Wgely adopted in the future. Less 
space fur a given power is required than for those t\-pes 
previously described, and in many places the B;ibcock and other 
types of water-tiihc Ixjilers have been much in request because 
<k Ibeir quick steaming qu;ililies, but ahhough the water lube is a 
rapid steam raiser;'it is also a rapid steam loser, having compani- 
livcly little steam and water space. 
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"^Where the feed water is not of llie best all water-tube boilers 
are a cause of much anxiety, and in the cleaning of tubes the 
work must be thoroughly done, and with not too long intervals. 
Now that greater attention is beinfj paid to the filtration and 
purification of feed water, the Water- Tube Boiler is likely to be 
adopted to a greatci" extent than in the past, not only for 
destructor work, but for all general steaming ]»urposes. 

As examples of this lype o( boiler we will take Warrington 
and Leylon. 

At the former place an average of four tests with a feed 
temperature of 1 1 1° Fahr. showed an evaporation per pound of j 
refuse of 1-23 pounds of water, while one boiler of Messrs. I 
Babcock and Wilcox's make supplies sutlicient steam for 200 
indicated horse power. 

At the latter place the ofHcial tests showed the following 1 
evaporation, from a feed lemperalure of 65° Fahr. 426 pounds 1 
iii water per pound of material iired, in this instance being 
composed of one pari of sludge to two parts of refuse. Two 1 
Ixiilers of the Babcock and Wilcox tj^ie give steam for go 
indicated hoise power. 

Other types of boilers have been adopted for destructor work I 
such as Horiisby Water Tube Boiler at St, Pancras, and also at f 
Lambeth in connection with tlie plant at Phoenix Wharf there, | 
belonging to the Clerkenwell Vestry. 

The Livei-jiool Corporation have adopted the Stirling Water I 
Tube Boiler reeenlly in connection with their cells : so fai* I 
as I can ascertain, this is the only place where Ihis type has J 
been adopted for destructor work up to the present. 
" II will be readily seen that there are many excellent boilent I 
iin the market which, while having u splendid record for coal I 
liring purposes, do not at all lend Ihemselves to utilising the I 
waste heat from destructor cells. I refer to such boilers as the I 
Dry Back Marine lyye, etc. ' With such boilers of the lire-tube I 
variety there must obviously be a deal of trouble with the dust I 
choking the tubes verj- rapidly. With modern destructor con* . 
struction such boilers would be in a position where they wouild I 
get almost the lirst " benelit " of the sus|iended dust in the I 
travelling gases. 

In the series of tests which are here published will Iw fountiJ 
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I ConifMralive Efficicacv of Steam Boilers. 

Ij'pcs of boilers, and in a variety of towns. Tlicsc hjjurcs 
>Jiauld he instructive if compared with the foregoing remarks. 

' llie nature of the material to be dealt with in destructors is 
such that boilers of ample size should be put dou-n, m that some 
reserx'e exists to " come and go " upon. 

Trouble is often exjierienced in mills where coal is employed 
as fuel, because of the fluctuating quality. And, when short of 
Iwiler power, boilers too small for the work, and no reserve, a 
tnick of jioor coal will often bring the place to a standstill. »^So in 
much the same way with jxjwer destructors, the boilers having to 
depend ujion a fuel which must inevitably vary with natural 
conditions, adequate pro%'i^on should be made to ensure smooth 
working. 

> Experience has shown that it is not advisable to use boilers 
fired from destmclor cells for supplementary coal tiring as weU. 
At Shoreditch it has been foimd that such a course only sacrihces 
the eflicienc>' of the coal, and the inrush of cold air must also 
have its effect upon the gases from the cells, ^nd thus the com- 
bination would seem to have a bad effect upon the efficiency of 
both the refuse and the coal, preventing full value being obtained 
from dlher;_irhis is a verj- serious matter indeed, especially 
where Welsh coal is being used with the present high prices. 
One pound of Welsh coal burned under good conditions should 
CT'aporate lo pounds of water ; if by the combination only nine 
poimds of water per pound of coal is evaporated, it will be 
admitted that a aacritice of lo per cent, in the value of the coat 
constantly is just about had enough, in fact, if a pound of refuse 
only evaporates one-tenth as much water as a pound of Welsh 
coat ; then to sacrilice one-tenth of the value of the latter to bum 
the former under such conditions would seem to he about the 
height of stupidity. 

^If cx|)ericnce teaches anything, it is tliat, in future, tx>ilers 
Iniilt in with dcstnictor cells be only lired from that source : if 
additional coal-tired txiilcrs are necessary, then let them he qaitc 
distinct ; not only will this lend to efficient working, but it will 
Eilso remove an ugly suspicion. 

Labuv It 
: have iMJi yet reached thai time when every i: 
-'c of a ftteain boiler mu»l ha\A a ccTV\fi.*;al« r 
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his practical knowledge, men should be chosen who are steady, 
sensible and methodical ; men w-ho have sufticient capacity for, 
and interest in, their work to weigh the philosophy of common 
things as they go along. 

Too often are men engaged at a miserable wage to Hre boilers 
and destructor cells, men who have had little if any previous 
experience at all, and so much manual labour is expected from 
them that it is scarcely reasonable to expect anything but muscle ; 
brain is not paid for. 

It is difiicult to see why keen business men will persist in 
employing so much unskilled labour in the stoke-hole ; it is a 
common practice to employ men whose knowledge of lx)ilers 
and their accessories is limited in the extreme. When will it be 
common knowledge that throwing fuel on to a fire is not neces- 
sarily firing ? It might just as well be urged that any man who 
can daub paint with a brush is a painter. 

With a very considerable experience of firemen all over the 
country, I say, without any hesitation, that the majority of men 
who tire boilers are not firemen, and this is responsible for a large 
number of the smoke prosecutions. 

Just as it is possible for unskilled labour to bring the mill or 
the factory into bad repute, so, to some extent, will the same 
factor at times bring the destructor into bad repute. In the 
same way that coal can be '* murdered " or wasted, so can refuse 
be imperfectly burned ; so can the fires be carelessly handled 
and the material to some extent wasted. 

With the iiring of destructor cells, care is necessary, and w^ith 
the advent of the power destructor a good class of labour is an 
essential. Again and again in the past has unskilled labour been 
responsible for nuisance ; it matters not how efficient a destructor 
mav be, or how good tlie refuse is — just as with steam boilers 
and coal, the human element can either make or mar. 

External Dkposit. 

' Sooty deposit on the external surfaces of boilers has not, in 
the past, received that attention which it deserves ; such deposit 
is a most inveterate non-conductor of heat ; it may be said to be 
the greatest non-conductor met with. 
" Not only is this so, but deposit reduces heating surface, 




fficiency of Steam 

draught areii, and impedes draujjlit ; thus it Ikis in he reckoned 
witli a& a seiioits factor operjilinf; against efficiency and economy. 
The question of scide deposit on internal surfaces now receives 
a deal of attention, generally speaking, largely, no doubl. because 
its presence is a source of danger ; but external deposit has not 
been seriously reckoned with, presumably l>ec;>use it lacks the 
clement of danger. 

U such deposit is opjiosed to efficiency and economy In the 
case of coal-tired boilers, how much more serious must be the 
matter where boilers are working with destructor cells? The 
deiTOsit must, by the vei*y nature of the material hred, be con- 
siderably more than with coal, and it has to be reckoned with 
as a serious factor. Therefore it is always advisiihle with power 
destructors, if at all possible, not only to put down a duplicate 
plant so far as cells are concerned, but also to duplicate the 
boilers steaming in connection iherewitli. When this is done, 
regular jieriodicat inspection and clesining is possible, risk of 
stoppjige is eliminated, depreciation Is reduced, efficiency and 
economy are conduced lo. 



IxTKRXAL Deposit. 

It is scarcely necessary to pQinl out that all waters used for 
boiler purposes either on land or at sea are more or less impure. 
All the ingredients found in water are individually injnnous in 
one shape or another to boilers, and, when in combination, are 
often exceedingly destructive. 

Great care should be exercised in the use of compounds for 
counteracting the effects of substances In feed water. In the 
first place it may be taken for gnuited that such a medicine as 
"the unlversid antidote" does not exist in ihls connection, at 
any rate, Strictly speiiking, ihe best course to adopl where ihc 
feed water is at all bad. Is to employ no anti-incrustalur but that 
one which a ciireful chemical analysis of the feed water has 
show'U necessar)' j this Is nnduubledly the safest course to adopt. 

A moment's rellection will be snfhcient lo show that even as 
tt-aier differs so greatly in various districts, so must a different 
medicine, a different irealment, lie essential ; this being so, 
alleged universal remedies should be avoided. 

A good circulation Is the best preventative i^i ^/i:^\e, ■*.«&, ■sSi 
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other things beiny ei|tial, the boiler with the Ixst circiJatioTi will 1 
be found to be the niosl efificient all roiind. Some years ago 1 4 
recollect visiiing a large steel works in the Noith, where the feed 
water was very bad indeed, but water tube boilers were largely 
in evidence notwithstanding. After many careful experiments 
il was found that, whereas with a type with straight tubes o( 
large diameter it was impossible to run without cleaning for 
longer jicriod than two mouths, it was quite possible with 
another type of boiler using curved tubes of timall diameter, and J 
working under identical conditions, to run for six months wilhoiil .] 
a stoppuge. 

The simple explanation of this is, on the one hand a i 
lalion poor and sluggish, on the other hand lively and rapid. I ] 
do not cite this instance as contending that the type of boiler I 
last mentioned is the only perfect circulator ; nothing of thc-J 
kind. My desire is simply to show that in a case of notoriously I 
bad feed water a boiler with a thoroughly good ctrculatioit I 
resists scale formation for a long linie. 

The effect of internal deposit on eflidenc>', it need scaixcly 1 
be pointed out, is a verj- serious matter, apart altogether front I 
the dangerons element. It is said that one-eighth of an inch of I 
incrustation means a sacrifice of 15 jier cent, in eflicicncy. I J 
have seen an appliance styled the Hotchkiss Boiler Cleana-, 
which certainly seems lo act very effectively in the collection of I 
floating particles of lime, mud and grejise. A diagnun of tliefl 
arrangement here given (Fig. 7), partly in section, showM^ 
the application to a L,;uicashire boiler. The apparatus coitsist^fl 
mainly of a reservoir, a funnel and three pipes ; the funnel is Htttxl'l 
inside the boiler low enough for the edge to be jiisl below the I 
lowest water level, thus allowing for a good Huclualion in the feed, f 
It is placed as nearly as |X)ssib]c at the back, and with the funnelj 
pointing to the boiler front, and is connected to a pipe wbicl 
passes upwards though the shell of the boiler to one of the tl 
openings in the spherical reservoir. 

The reservoir is a sphere, having three holes at top and oiusfl 
near Iwttom. These holes are for air cock, inlet, etc. ; outHowf 
pipes at lop and blow-off pipe at bottom. Internally a diaphragtnl 
tMi-iids right across and half way down, This gives the ctnreii J 
.ml lends lo add a downward motion lo the deposit. Thij 
Hid lou tqietuntf in res^srvoir *» ^tted wiLli<{i())e uf .1 



Comparative Kflicicncv of Sttam Boilers. 

size as that from the funnel, which passes downwards through 
the boiler shell to within about six inches of bottom of boiler. 

To Ihe bottom of reservoir a blow-off pipe is fitted, which can 
be carried to the most convenient place for the stoker. It is 
provided with a blow-off cock ; another cock is also fitted close 
to reser\'oir in reser\'e. 

By tilling the reser\'oir before lighting up, boiler circulation 
commences downwards in long pipe, and upwards in the pipe 
from the funnel, within :i (ew minutes of startini; the lires, and 




continues after slopping work until boiler is as cool as the 
surrounding atmosphere, 

By this means, particles of lime, mud, grease, etc., in stispcn- 
.lion owing to the ebullition to the surface, are caught in the 
fuiuiel and lifted from thence into the reservoir, where they are 
de)H}sited in Ihc quiet water by Iheir own specific gravity, and 
can be blown out from time to time, usually once everj- one In 
six hours, according to the solid matter in solution m the feed 
uraler. I have often w.itched this blowing-out o\ierat.wft,'K 
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the quantity of solid matter discharged led me to think the 
Hotchkiss to be a meritorious invention, and for that reason I 
allude to it here. It is very significant that it has been largely 
adopted by some of the London Water Companies. 

Good boiler compounds will to a large extent remove scale 
off the plates, or more or less prevent its formation, whereas the 
Hotchkiss will do more : it w-ill collect it and eject it, and so 
tends to keep a boiler much cleaner ; thus the element of danger 
is eliminated, and economy is promoted. 

LANCASHIRE BOILERS FOR A WORKING PRESSURE OF 150 lbs. 

PER SQUARE INCH (Scotch Make). 
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COXSTRUCTIOX. 

The boilers are made from specially selected Siemens Martin 
mild steel, each ring formed of one plate, the ends are in one 
piece and the longitudinal seams are double riveted. Rivet 
holes are drilled after plates are bent to form, the flues are welded 
longitudinally and flanged transversely at one heat. The flue 
flanges are turned on edge and the rivet holes are drilled by 
automatic machine having patent pitching apparatus. Both 
flanges are drilled at the same time, thus ensuring absolute 
accuracy. 
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Steam Boilers : Their Constrl-ction and Management. 

With Special Reference to Destructohs, Bv W. 

Bamfori), Esq., Glasgow. 

ftifcr rriirf Mi>ir the Aisocialion of Cloimtig SuferiHtriiitciils af Urtal 

Urltaiu, lit Ihc Annual Mcifiiifi held in Ihr tV(v of til,i>g,ov; Seftemhcr 

Mh, jtli, m. .lud oil', iHw- 

A steam boiler, in an en;jitiecriii{; senile, may be deliiiccl as a closed vessel 
in which steam is iJeneraled. It ina]- as.sunie an endless variety of forms, and 
be cnnslruclcd of varinu-- mali-riaU, Theon-lit-.il dertufliuiis M jii &i(|i; ^tiiid 
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t>oiiiti:d tu tliv L'kuiionii^^il udvuiilii^cii to be- obliuiied by usin^ hi^li prcaturc 
steam, Mimbint.'d with un curly cut-off in tlic cvlinder or in several cylhtdcrs. 
and the practical difficulties of uonstructinn, then sclf-evjdcnl, have bet-n 
successfully ovcrctinie, and the result Js the moriied chantce from the 7 lo lo 
pound pressure per square inch, so common sixty years ago, to (he everyday 
pressure of 100 lo 350 pound per square inch, and the use of steam of 400 1" 
500 pounds pressure for special purposes. 

The principal difficulty in adopting higher pressure was the oblainiui; nl 
reliable vessels, suniciently stroni;, with mr>derate cnsi 
maintenance, for genei'ating and containing the titeain. 

It is not here intended lo give either the detailed history or growth of tlic 
steam boiler, nor yet to give a technical or learned description of the onii- 
stnidion of the present day boiler, and the methods Adopted mathemaUcalK 
(or arriving at the strength and thicliness of the various ports of the ttoilcr tn 
withsLind the vnnous strains and stresses to which the different p-.u1s mtc sub- 
jected, but rather lo give some of the methods ni construction and manage- 
ment, a knowledge of which is essential lo the safe and economical employ- 
ment of the steam boiler. As far as possible the data will he given in popular, 
rather than a technical tone, and it is intended more for Ibe cdificaliori \^l 
those who have not had the advantage of being engineers, but it Is hoped 
that even those who have twren brought up in the engineering world wilt fyxti 
I'ood for thought, and be able to find some little good arise from carefully 
t:onsidcring the items which will he presented. 

Progress in boiler construction has been aided chieHy by the increasing 
facilities of procuring suitable materials, by improved methods of working 
these materials, and also by our better understanding the laws on which the 
safety and economy of boiler construction and m:magcmcnl depend. 

In the early days of the steam engine, vessels of copper and cast Iro 
used for the generation of steam. It is also recorded that structures of stone, 
iuid even of wood, with internal flues of copper and ii 
emploj-ed. These, however, were probably not subject to anjlhing higher 
than atmospheric pressure. In the days of the 7 to 10 pound pressure, c 
iron was found unreliable and treacherous for the boilers al that time i 
structed, and It was therefore discarded in fa\-our of wrougtil-iron, which 
probably was not at first used on account of the dlfliculty of pioducing Eight 
joints with this mAtcrial. 

The variety o( shapes in which boilers are and have been made, and in 
which much ingenuity has been exercised, is due Iti the varioi» duties lo 
which they have been put, or the peculiar condititms under ivhich they are 
put to work. In one case strength is required, in another durability, MnaUncK 
a( bulk and weight, saving in labour and material, greater extent or etKdency 
of heating surface, impro%'emcnt in circuUilion, prevention of smoke, economy 
of fuel, facilily of exiuni nation, cleaning, and repairs, elc., all exerciM: •■ 
influence on the design of a boiler, and it is no more piiksible In prodnc 
a tMiler that will meet alt these conditions Ihitn it is l» obtain a inodiciitc tit 
cure all compluinls. or to get a cleansing superintendent who bDoW9 
flbsolulcly everj'thing. 

An early form fif steam Iwiler was made spherical, nl cast-iron, wiUi fir* 
underneath. Its heating surl.itc was small, and il was *>oii replaced by. 




favourable in thai respecl. A cylin(li.-r vvilli Hat bollom iind 
curved top, having encircling Hues, was soiin adopted. To inorcasi- its 
atrcnjjlh it vras found necessary to arch it inwards. To get iiinrc burCnn- Ihc 
v«rtical cylinder in ils liim gave way to the hori/ontiil oblcinf; txiiler. Wliuii 
ttTuuglit-iron canie into use the hoiiers were made larger, and the wngon 
boiler first made by Wall and so much in use In LanL-ashire fifty years agu 
waa at length produced. As pressure increased it was found (hat in spile iif 
idahnmlc slaying in this boiler, ils {[real tendency lo yet out of shape rendered 
ll uniil for longer u«e. 

With inclined sides and heniisphericnl lop the old vertical cylinder boiler 
l-^leveloped mto the Haystack or Balloon Boiler, und was couslnicled of 
1 wroujjhl-iron. 

This shape enjoyed a long run in Staffordshire, and some of them ivcfc 
large as ao feet in diameter. Then followed the egg-ended boiler 
with the fire beneath, and the heating surface of this was improved oi 
extended by making an internal Hue through which the hot gases passed on 
their way to the chimney. 

To further economise fuel the lire-grate was placed in the Hue, the gases 
afterwards passing along the sides of the bailer : this g;ive us the Comisti 
Boiler. As these tioilers grew in sixc the internal flue l>ecan]e very large and 
qubjet.'l lo colla{)se by reason uf the increasing steam pressure, and to gel 
over this diRicultv two smaller Hues were then usud, giving us the Lancashire 
Boiler. 

Numerous modificalinns of these types are li> be (ound, There is Ihc 
Breeches llued boiler, the Multitubular, the Galloway, all ol which arc in 
regular uh: in one part or another, in the case of the two last named it must 
'be remembered that the increased healing surface is obtained at a sacrifice of 
;«mplici(y, and thus there is an increase in the difficulty of examination, 
cleaning, or repairs. The Elephant . Ekiiler, although much used in France, 
never came into general favour in this country. The various forms of vertical 
illcr may be considered as a modified Cornish Boiler on end, and while it is 
wasteful In fuel, its fonii renders it an in\-aluable adjunct to many liranchcs nf 
^blduElry. The H4.s(rick Boiler, used extensively some twenty or thirty years 
'orks, is a vertical boiler of large diameter with one central 
longlludinal Hue tube, communicating with luti or mure horizontal liuc» 
through which Ihc gases pass to the central tulie ■>n their way to the 
chimney. 

The Lncoinolive type Is much used when little space is available, and when 

Ihc Hal surfaces ol the ftre-ixw arc properly stayed it it a very serviceable and 

reliable boiler for high pressures and rapid generation of steam. Some uf 

fhe abnve boilers have circulating and healing tubes, snch as Fields, etc, 

'hich add greatly to their steaming power, especially when new. nnd also, it 

lost be admitted, adds to their complication. 

ne to the waler-lube boiler. It is a fact that the larger Ihe 
liametor of a steam boiler the greater is Ihc power stored, other things being 
[vqUBt, and the greater is the explosion should the shell froni any c;iuse give 
It Is also true that the smaller the parts of a boiler are, Uic easier it is 
tniniqxift. imd so to meet the case for eiisy transport, sectional steam 
nai made from vcf j' ear^* tttne*. AUtougb Um: wattnubi: wtw 
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lint extensively used iit lhJ9 L-imnlry until s<iiiic twenty years nr so ago, wir 
tind that in 1774 John Blxkey appuAn la have designed n sectional nr water- 
tube boiler, " to generate steam n[ the required eiasllcjty, and in suliidcnt 
Huantity." It consisted of Ihrcc rows of water pipes »o Inflincd alterntUivcly 
ind connected al the ends hy bent Iiihts that the steam formed tn Ihe boiler 
would rise into the upper pipes to supply the engine. 

Arthur Woolf, in 1K04, palenled a seolional boiler cunsiHlinj,' "f a immlHTof 
pipes connected to a slenm drum M the top. 

Goldswiirthy Guriiey, in rHJ5, patented a ateain carriaip: with Hcdionat , 

The Howard, Koot, Babcock, Lane, Sinclair, Belleville, Shepherd, ett:., are | 
all itieinbcrK of the watcr-tuhe fiiinily, and scores of other names mi^t 
be added, but probably Ihe most popular of the water-lube class nt present in 

is the Babcoelt and Wilcox. This method of construction was intnxtuced, 
I believe, by Mr. Stephen Wilcox in 1836. The boiler, hrieHy dcKribed. 

ists of a steain dnim hxed horizontally over a ninnber of water-tubes set 

considerable inclination, and connected by water headers at each end li> 
the steam drum above. The advantages claimed are :— Thinner metal bul 
niple strength ; better circuUtion ; in sections, therefore easy of trnnsport ;. I 
asily repaired, and life prolonged indelinilely. These boilers have been 
lir^ely used in sugar refineries, electric light and power works, and in gencrnl 
industries. II must not be thought, however, that a water-lube boiler cannot 
explode, for with certain conditions prevailing a very nasty uccideitl may 
happen, as in the case of the Torpedo Destroyer recently, on which a water- 
tube boiler gave way and a number of lives were lost. 

rt US now see what our boiler should be. It must he nn arranged as to 
make the best use of tile heat given off hy the combustion of the fuel. It most 
he sufficiently strong to withstand the pressure at which it has to work, witb 
the usual margin of safety. II should be easy of access for cleaning, and not 
likely to get out of repair. The work done iii the holler is to convert the 
water with which it is fed into steam. It may inlere.st some to know Iliat if | 
water is taken at b2° Fahr. and is heated until it t>oils (supposing this la be 
done without loss of heat) 130 units of heat will have been n^ in the proces» I 
per pound of water heated, and the temperature will be raised to itt" Paka, 
If we continue to add heat so as to make the water into steam, as long as ttKni 
a free outlet for the steam, the temperature remains the same, and by the 
lime the u-aler has all lieen evaporated (/bb more units of heal will have been 
used per pound of water to perform the evaporation, or siiHicient to huve I 
raised Ihe temperature of the water to 117!!° Fahr. had the temperature I 
continued to increase at the same rate ns it did before Ihe boiling point was- I 
reached. 

If this steam could be reduced to water again wilhoul loss ul heal, and witU I 
all Ihe heal retained in it, this water should He red hnl. for Ihe lemperaturc of 1 
1178° Kahr. is a visibly red one. The kind of boilers with which > 
mostly concerned in destructor work arc the Multlluhular, L-ancjuhlre, or I 
Galloway, and Ihe water-tube, and until «ix years a^o "o w;iler-lube boiler | 
was luted at a tteslnictor vvorks, but about Ihal Lime "nc «■ 
Warrington. 

'c will now see hoyi Uwsp boikjB art ctijislructed. 




lypc of hiiiler (;iinsists of n wroughl slucl liori/uiitti L'yliiidt-r or shell, 

ft^lh HM end plHli's. both of which are hored lo receive n number iif lup- 

wzldcd lubes, which Viiry in tiumher and diaiiielcr, ucuirdini; to Ihc si/e nf 

the shell, or, in nthcr words, aoxirdiii^ to the cvaporatKin required. The 

length of Ihc tubes witl correspond apprnximMtely to the leu^h of the shell. 

In modern practice each ring Df the shell will he formed of one plute only, 

_ uf oblong shape, rolled cold to bring the ends tuicelhiT. The type of joint 

I. used for this loiigitudiniti scam will he either a lap joint or bull joint, und will 

E depend upon the pressure which the boiler is intended lu carry. If the seams 

1. are lo be butt-jointed, a narrow plate, called u butt-strip, will t>e placed over 

rthe joint both inside and out, and the fciui" rows of rivets will puss through 

I the three thickncs-set of plate. The circular seams will be layvjointed, tliat is, 

simply lapped over the other, and single or double rivctled, accord- 

I Ing to the intended working pressure. 

~" ! rii'et hole* throughout the boiler are drilled from the solid plate by 

.1 machinery fitted with nutomalic dividing appliances, after the plittes 

« rolled into shaTW, no punching whatever being allowed in a good shop. 

PTheend plates will be each of one piece without joint or weld, and each end 

I should be flingcd over by a hydraulic press at one heal, so as to lit exactly 

I ili»de the shell. 

The holes for the lubes should also he bored from the solid plate. 

The rivctting of the shell will lie done by hydraulic power, as by this 

method the pressure upon e.ich rivet can be regulated within a very wide 

range, from three ions per square inch upwards, according to the capacity of 

the plant ; the advantage of this method being that the rivet holes are bound 

, 10 be filled up by the rivet inserted if the necessary pressive h put on. All 

Lrivetting, therefore, should, wherever practicable, be done by the machine. 

The building up of the boiler is commenced by balling Ihe longitudinal 

I of Ihe tiriit iheW ring temporarily and slinging over the rivelling 

F machine; this having been rivetted round, another ring is added, and soon. 

■ vnlil the length of Ihe ^hell is completed, when the cndu n re ri vetted in by 

As the ends of the boiler are Hat, il is necessary to stay tliem, olher- 

ic they would bulge out with the pressure within Ihc boiler. For this pui-- 

if the lubes are made slightly stronger and of thicker material 

k'Hiaii Ihe remainder, and theendsof these have a screw thread cut upon them, 

1 And two nuls pul upon each end of this stay tube, as it is called ; after being 

d into position, the nuts arc screwed np, one inside the end plate and the 

:r miisidc. To stay that part of the end platen above the tubes, lie bolls are 

lyed - these are strong bolts put right through and secured in the 

ly as the stay tubes. Sometimes three-cornered plates, called gusset 

c used instead of Iwlts, and arc rivctled lo Ihe end plale aiid Ihe shell 

tngle biu-s. Or m T <■'<»■ piece may be livclted to each end on 

LCinwde horizonbUly, and connected with bolt iilays, each having sbnckleaiid 

;(t both ends. 

■ inlu-s arc nwinlly >wtlli.-d onc-si-dccnlli of .in inch larger 
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iz . :r.:* :.»c-:I:Li:o in>ertion. 



iemSc*. 



.M'zr rv.T.^ :zx:r:tr:L ir:. ibc S:«IJKr rr:xv"t:r^ oztwArd x I:::Ic beyond cadi 
L-'C :-'c-. iTc drv^nbri ry ratao •: £ r.jcr r^St crpundcr. which cxpand> 
■~'c zTji r. :r.«c ::iht ^ i* :. i: rcrilv ir.x h yc^ :r. -jic cTiC plirc?. and ihu> a 
•TciiTr-: ^r.: ♦ -.r.: > =ia3c. Jilknh'iic i^i -i-sLvc hiao i^^ required are ppnidcd 

:. irpr -.ri pfrrtj:':^^. ibc Si. w- c: r^r.r.i: =:i<::^> i! ;"r-e *>-::■ 'nr: o: the Kick 
L-- •: "c T-r-rll :-. "'r:? .rik?^?- c S::icr. »-l:h c r.rfcvtir.^ r:pe oArrcd ihnkujih 
""•c rTLkn Ck : rc-xrr-.c :i>c ^■ w- c cvt •": ::> .iZrr c:^d. The larmier 
"• vJcTr : :"r..* ^-i*" krt r.r:rc w::"r. sicjcz i'-mc ." rcvTtivcr. cither ■•f vcrticaF 

•r r- r^ .r.ia! :^7«c. > i? *- " ^?c^ t^c <can: ^u'^i i> cr\ i? pr-^jiMc. All plates 
j-^-c .- S ■iJcr-n^Ajc.r.i: *.b-tujd rj»c ec*jr<- riknei ire c>mer> thinned by 
.rji;"r.:r^cT-.- prcv- -j- : S:r>d:r.i. aDC i::er r.xcrrir.,;. ;r.c v:r.:> >houM all be 

T:"c r.yiri -".:»: lo: : th-c s^evrfjcd rrcss=r* y<~'.\ n w C'*^n[ipjc:c the i«'b. 

Or. .«.„■■ -r: :' :hc m OtriZc rc-:-^-^ i: wh:^:. IaTjS: <:cc! pLitcs ctin n»i\v be 
rjiGc. ir.i :hc:r n:j^^. Ccj:it >:rcr^':'r.. wrr-UiTr: :r:-:^ :> c-n:pl etcly r-ui iki the 
-■^».->: r. r S ilcT-iT-^tir.*: : : c u'^-.'.c s.-mc :h:rr\- year* ajj- y.-u would have 
• ->c : ■-=• r r.-»c 7'-i:t> : .Tiikc oc rir.*: -.': i S ilcr shcil. you can now jjet 
'^c '.vr. :c I A LAt^cii-hirc r».-:jer shell. 30:: '-■ns: by o ::. diameter, in t»mr 
7. -.''.-. *j::.ib'.c . -T ^x "r. V. .■rk:n;: rro^urc 
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tj:w-t: vArc > cXcrw:M.->:l ■.:-. the :r-ik:r:i; aV\c. :c>::nj: .■: S>:Ier plates u-r larjTc 
■"* \.i:7<. Te>: --.r.^s arc Likcr ir. iV-plicatc :"'.-r."i al: piaic* : • ne is tested, and 
:hi: r'..^*.c s:.i:r.p5.cacc :;::r.y:!\. .i::,:: ;hv oihcr >:r:p is kept in rescrxe. All tests 
ire reCT.-it-r'. .t::d vX-r::r.v.»:t-s : :ht :cs:- arc >-ppi:cd with the plates. It the 
::>;'-cc; r > fvt:>r.t^i w::r: :r.c !-'.%:«.■>. the wvrk ^-ks :■<■ ward, but if n^.t quite 
-urt : :::i :<.>:-. :„rt":"cr ncs are :r.adt. It is 'jncers*-'" "d that, as larjic plate-- 
.irc > r.tj. : ;^i-: •-. -r ::. .i:^r. that stee! p'.ates. \\h:;e being cheajx-r. are als»» 
-trvTjiit.r. ur S '.t-: w!". be .i >:tc! .:u-. I:t testin*:. the tensile stre:\cth should 
N. :: :r. 2' : ;v"^: :> per >v:u.\re ::ivr. : >cvt-n. with .»n el'»!ij:aii' r ■•: 20 ix.t 

A!" : ::-.v j\a:L"i .!.:<. r"..i".tv. " :"t tviv^e>. .iVvi ;>.t s. r:^er> where ::ece<s.»ry 
.i:t :-'":xJ. b\ "/.'..iv'-.-Txr). 

T^t bv:".v:-.v.j: . : ::.;. ^".-.t!; r'..i:«.>> »•. ::t ::•. .t :h:ee-r' '.'. bending: machine, and 
;lx\ ,i:c :• r.tv; ".\ \ .i-.c. :: . .::•:■: :;-.t :\\.. i::d> c :r.e t-jjether. and thus the 
V ■.•.v.^\;c i:nj^ \, \ x-\ >:\ S !<.: -.^.v:;:.:::!^ a plate r.e.r.'iy 2f» :t. lonj; i> made in 
' '". K pi ccc . a r. d : , ■. uv ! b p : c >> ;;r e w : ! ! v\ e : j; \\ aS ^ut * »: ie \<-v\ . 

K»^; uv lb pie>>M::\ aricl o\c: . biit:->trips are u>ev: -.'.^sidc aiid out, and ihesc 
xhouUl be vu: i:onj ;ho plates with the j:rain 01 the strip in t* direction 

as \\\ the shell pla;e> The -earns wiV. b^ placed alternate of the 

slu'U ciowji \\\ bvuldmi: the NmUt. s^^ as not to be in a Hi T. 

All the n\el holes are drilk%t on a sjxvial machine b id- 

lUK apiMiauiN. asxuvinj* avvuracy ot pitch and pcrf' « 

uhuli IS \ei\ inn^mant. as in the Km|;itudiiul s«aii 
Ui'^M's oi plale to ileal with. 
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In the best type of machine four holes are drilled at either side of the shell 
at the same time, or eight holes all at once. All the drilling is done with the 
rings in the vertical position, and they are drilled in rotation in the order ii) 
which the boiler is to be built up. 

The end plates having been prepared and the angles for the stays having 
been rivetted on by machinery, the plate being edgeways up meanwhile, we 
now take the back end plate and bolt a ring on to it, and with this slung in 
the rivetting tower over the machine, rivettingat once proceeds. As soon as 
Dne ring is rivetted on, another is attached by bolts temporarily, and pro- 
ceeded with in the same way. The angle bars on the shell plates for the 
gusset stays are rivetted on as the work proceeds, and when the last ring is 
put in position the whole of the outer shell of the boiler, with the exception 
of the front end plate, is suspended over the rivetting machine, and it must 
be handled with considerable skill for the work to be done rapidly and at the 
same time thoroughly. 

The flue plates are of the same tensile strength as the shell, but they must 
be " welding quality." The ends are planed to a bevel edge for the purpose 
of welding, which is done after heating, under the steam hammer. The 
edges of the flue ring are then flanged over in a flanging machine, which 
flanges over one end of the flue ring, in about a minute after the heating has 
been properly attended to. In the case of flue rings for a boiler working at 
100 lb. pressure the flue rings will be approximately 3 ft. long, but for one ol 
200 lb. pressure they will be but 2 ft. long, the reason being to get more flanged 
seams into the latter to stiffen and strengthen it against collapsing under the 
high boiler pressure. In this method of flanging over no rivets are exposed 
to the action of the fire, but are all entirely on the water-side of the plates. 

The flue rings are drilled and rivetted in much the same manner as with 
the shell ; the welded seams being arranged alternately right and left and 
below the level of the firebars, so as to break joint. The bases and blocks 
are usually cast of wrought steel, and where cost is not considered, wrought 
steel stampings without weld are used, and make the very best job. The 
gusset stays (three-cornered plates) can now be put in the back end of the 
boiler, to be followed by the flues ; then will follow the front end plate and 
gussets for same. 

The necessary steel stand pipes or branches are provided for the fittings^ 
which latter will consist of feed-valves, junction valve, high steam and low 
water safety valve, gauge taps, blow-off valve, and pendulous dead weight 
safety valve, together with a lo-inch dial steel tube steam gauge, figured up to 
twice the working pressure. 

The water gauges should be fitted with self-closing valves, and the glass 
tubes should be covered with external shield. 

Inside, the boiler should be fitted with anti-priming pipe, so as to take the 
>team out as dry as possible. 

The necessary side dampers and frames, and flue doors and frames ; the 
firing door to consist of cast-iron frame fitted with diamond-pattern floor 
plates, the centre one of which will be over the blow off valve. 

The fittings, all but the safety valves, being in position, the hydraulic test is 
applied : that is, water is pumped into the boiler until a pressure of about 
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75 per cent, over the working steam pressure is reached. The water is cold, 
and the pressure should be kept on not less than 30 minutes, during which 
time the shell, flues, and fittings should be drop-dry. While this is in progress 
the end plates should be carefully lined so as to ascertain if there is any 
permanent deflection caused by tlie test. 

THK WATKK-TinK BoiLKK. 

This consists of a hori/onlal cylinder or steam drum with dished ends 
flanged at the edge, made of steel plates, and connected near the front end 
with a series of block of headers made of cast-iron, or of pressed steel for high 
pressures. This may be described as an oblong box with tube openings at 
the top end, front and back. The holes in front are opposite the holes 
behind, into which the front ends of the tubes are inserted ; through the 
front holes access to the tubes is obtained for cleaning and inspection. WTien 
the boiler is working the front holes are closed with cast-iron lids or covers, 
and the holes in the top end of the box are connected by means of short tul>es 
with the front end of the steam drum. The back end of this drum is connected 
by long tubes to another horizontal cylinder, which is called the mud drum, 
iind forms the lowest part of the boiler. 

The main tubes are flxed at an angle and the back ends are inserted into 
another block of headers similar to the front block, and also titted with covers 
opposite the end of each tube. The bottom of the header is connected with 
t^hort tubes to one side of the nuid drum. Tiie number, length, and diameter 
■of tubes, the size of steam drum and mud drum, will depend on the work 
intended to be done by the particular boiler, but it will be seen that the size 
or capacity of the boiler is practically unlimited. The circulation is upwiu*d 
along the inclined tubes, through the front headers, backward along the 
steam drum, down through the back headers, and up the inclined tubes 
again, the mud settling into the mud drum, which is not heated. 

The fire-grate is under the front end of the main tubes and the steam drum, 
about one-third of which is exposed to the hot gases. *The courseof the 
flame and hot gases is controlled by baffles inserted amongst the tubes ; 
generally it may be said that the hot gases cross tlie line of tubes four times 
•(twice in an upward and twice in a downward direction). All valves and 
fittings are attached to the steam drum, except the blow-off valve, which is 
fixed on the mud drum. The general design may be described as long, high, 
and narrow, and consequent upon llie narrowness the grate space is limited. 

The length of grate cannot be over six feet in lengtii to work well, and 
therefore you have a fixed size of grate, hut the heating surface of the tubes 
may be increased to a very large extent and so the grate area is small 
compared with the heating surface. Tiie builer is a quick >leamer l^y reason 
of the large heating surface, and it may be taken as one of tiie safest forms of 
boiler from serious explosion by reason of the smallnessof its various parts. 

For the siike of comparison it may be stated that a Lancashiire Hoiler, 30 feet 
by 8 feet, will have 1,000 square feet of heating surface and 38 square feet of 
l^ratc area, which will gi^'^ ' •*'^*'o uf over 26 to i, while the water-tube with 
1,000 squiire feet of he vill not have half the above grate area. 

The great objectic o be is the effect of bad water on the 

boiler, and the iiiuli ch have to be absolutely tight, for 

leakage in a \vatcr4i mce. 
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MANAGEMENT OF BOJLERS. 

In fining our boilers plenty ot room alioultl be allowed in Ihc flues. Ttiis is, 
perhaps, more necessary in the case of destruclor boilers than any other, 
although even in the case of coal-fired ttoilers it is necessary that the plates be 
bepi dean Ixith on the water side and the lire side, and if the Hues arc 
cramped the Hue-cleaning is not so likely to Ih: thoroughly done as it is if 
there is plenty of room, and a very slight deposit on the plates at the fire 
side makes a materia! difference to Ihc steaming of the holler. 

Another reason for plenty of room in the Rues is of even a little inori; 
importance than saving a little coal or fuel in a week, or the saving of 100 or 
300 lire-bricks in conslruclion. It is the humanitarian reason, for, make the 
conditions of Hue-cleaning as good as you can, it is a dirtj-, disagreeable job. 
In a destructor plant, although there is not a very great deposit on the plates, 
the amouiil of dust is considerable. In the working of boilers the littings 
should be kepi in good order, and particularly the safety valves and pressure 
gauges, the former to prevent any overloading of the boiler, and the latter to 
at once indicate it should il by any accident lake place. The water gauges 
are also amongst llic most important littingsof a boiler, and must be regularly 
blown through, as there are more accidents due to neglect of the water gauge 
than M other cases put together. 

The feed-water arrangements should be in duplicate, and check and feed 
valves should be kept thoroughly clean and be frequently examined. 

Leakages shuuld be carefully sought for if (here isiany dampness found in 
■he flues at cleaning ; and leakages of cold air into the flues should be care- 
fully slopped, as any le.ikage of cold air into the flues is a great,source of waste 
of heaL If the water is al all bad or muddy a portion of it should bi- 
frcquentlybloun out, and the boiler should be emptied and refilled as ofli'ii,is 
convenient. It m essential that the bIciw-oFf cock should be in good order and 
perfectly waleriighL 

Having in a casual u'ay looked up the pedigree |lhe Farms Commillee 
should fully understand that word) of our boilers, and having seen the method 
of con«(ructinn and some notes on boiler management, it now remains to 
compare note* with reaped to the three kinds of boilers with which destructor 
wrorks are matt concerned. 

The only two cases where reasonable resulls arc obtained with inullilubular 
boilers are al Montagu SIrcel. Birmingham, and Hammerlon Street, Brad- 
ford, and while at Birmingham the steam raising result is high [although I 
liavc not a copy of the figures), I believe it is a tad that the wear and tear is 
very high, owing in a great measure to the boilers being over the (op of the 
fire. I believe Mr, Dorley. Leeds, also has some mullitubolars : perhaps he 
will give his experience of them. At Bradford, in a (es( made not long ago, 
"715 pounds of water was evaporated per pound ol refuse. Considering (he 
setting of (he boilers this is, no doubt, a good result, hut probably it would 
have been much better had (here Ijeen more healing surface in (he boilers. 
There are a Urge nuniber of works where this class of boiler is used, and 
cheap instsUalion is required or a small quantity of iteam only it 
LI doulit it will answer its purpoie. As usually fixed, ■ large 
al beat gets away lo the chimney, and as its storage capacity both for 
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sleam and waler U very liuiileil, it is cxli'ciiicly diflkiill Ui keep Ihe itc 
pressure steady. As an instance of this I may mention a lest made 
December itst, 1898, at the Torquay Destructor, when during a ii-hoim n 
Ihe steam pressure varied from 3S pounds per square inch to 105 pounds, and 
the uvcraijc nS thirty-one readings was 57 pounds per square inch. Sunh x 
result speaks for itself, but in a plant requirtuj; anyttiini; like a reifular supply 
of sleam, such an arranjjement as would allow Ihe steam to -vAry in presv 

67 pounds and the inaximutn only he 105, would be simply intolerable. 
The water-tuhe boiler, as usually builtifur the power j^ven off, occupies lew 

room than the Lancashire, and It isaquidi steamer, but while it steams iiuicklf 
andisijuicklysoljup and at work, it also quickly falls, or rather falls much more 
rapidly than Ihe Lancashire by reason of Ihe sleam and waler storage hang 
BO much leas. For the same reason, if Ihe steam begins lo run dowti it 1 '" 
drop lower in the water-lube than in the Lancashire of the same power. 

We were told years ago about tlie detrimental effect of the gases from the 
refuse on Ihe tioiler plates ; this, however, does not seem to have been twme 
out by fact, as boilers have been working wilh refuse somclhinj; like Iwcniy 
years »nd are still in good condition. 

This goes to show that burning refuse is really no worse (or the Ihiiler than 
burnii]g coal : in fact, the wear and tear may not be so great as in burning 
coal by reason of the range of tempcmlure being less, and Ihc racking strains, 
consequently, less. 

No doubl Ihe best sleam results can be obtained if Ihe refuse is fired inlo 
l]»c ordinary boiler lirebox, especially it a forced blast is applied ; but while 
this method will give a good result in sleam, the gases produced are not 
thoroughly burned, by reason of the coaling action of Ihe comparatively cold 
boiler plates, before Ihe combustion is complete. As a sample of what caji be 
done in Ibis way, I will now give you a test that was made at Iht- Salford 
Sewage Works in iSgg. 

EVAPOKATIVIC TEST OF INSCREENED ASHPIT KEKl'SE BURKKO 

IN A LAN'CASHIKE BOIl.ER JK FEET >c 7 FEET, WITH 33 INXH 

FLUES, AT THE SALFORD SEWAGE WORKS, MODE WHEEL. 

Date ok Test, lyTH *nd 20th Feuki akv. 1(195. 

Duration of lest ... ... ... ... 14 hrs. la min. 

.Average steam pressure ... ... ... .,, .TO'5 lb. 

.Average temperature of feed-waler ... ... tl'i)" V. 

Weight of refuse burned ... ... ... ... 18,704 lb. 

Water evaptsTried ... ... ... ... jc.ooo lb. 

Water evaporated per hour ... ... ... ^.540 lb. 

Refuse burned per hour ... ... ... ... i.jt20 lb. 

Water evaporated |>er lb. ol refuse — actual conditions ... it) lb. 

Water evaporated per lb. of refuse from and 3I Ji j"F. ... jjM lb. 

While the results obtained in steam production are very goiid hy this very 
simple method of burning refuse, the fact of Ihc incotnpleic cnmbusllon tette 
it, and, altogether, this is a method not lo be recommended, 
however, interesting, as show" ' " can be done even in Ihis ruu^ 
and rciidy manner ; and to notice Ihcr melhodi^ may l>e more 

lot so efficient f imi! point oi view. 
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Svivagc Works, »s a rule, ore just on the oul^irts ol luir tciwi» and cilies, 
and, ,tl these pluceo, fuel i» often an important item on the expenditure dde 
ul Ihc balance sheet, and. w bile fvel isustully paid for and carted considerable 
dislanees to these works, the zshes and refuse in the adioining ncijJhboiirhaiHl 
are also carted, comparatively speaking, j lung distance away, either to a tip 
or to a destructor in another pari of the town. 

To avoid a state of affairs like this, J. Parker, City l^nglneer. Hereford, 
converted his coal-tireil boilers into dcstructor-lired t)oiters, by placing a 
destructor cell in front of each, and the result has been that the whole of the 
pntnpinf! of one-and-a-half million (^llons of sewage in lo hours, daily, on an 
average to the height of 36 feet, together with the working of the presses and 
mixing plant, has, since the alteration was made nearly two j'ears ago, been 
worked by the use ol refuse alone, the whole of the coal bill being saved. 
This is done with the refuse from that part of the City neamt the Work*, 
about one-third of the tola) refuse of the City tteing a^ed in this way. 

The lesulls here obtained are ver>' satisfactory from a steaming point of 
view, and Ihcy must also be so from a financial aspect, the whole of the coal 
being saved ; it is also an interesli ng application ol one class of refuse assist- 
ing in disposing ot another class of refuse, while at the same time it is itself 
being disposed nfin a sanitary way, and in the most approved manner, viz., by 
fire, and with perfect combustion. Ofcoursc. the clinker remains, but even this 
may be used for filters or bacteria beds, when crushed and screened to size. 

We will now compare the results obtained with the dilfcrenl kinds o( 
boilers at different places, and, while the refu-se may vary somewhat, it cannot 
be responsible for 'ine iguarter of the difference in the results obtained. 



Tornuay 
Warrington 
Salford 
Herefijrd 



Multitubular 

Water-tube 

Lancashire, internally tired 

Lancashire, cdb in front of boiler . 



158 Mav4ih. 
l'6o May 5lh. 
i-8z May ath. 



From this it will be seen that one of the latest plants with multitubular 
builent did nol, on lest, do onc-liflh of the steam-raising that is shown by the 
average ot three Hereford tests, and nol much more than one-third of the 
result as shown by the water-lube, and the fact remains that the Torquay plant 
is doing little besides burning the refuse, whereas the Hereford plant not only 
dues that, but works the whole of the sewage plant with, approximately, 
one-third the refuse ol Ihe City. 

To put the matter in anollicr way, the Torquay dcslnictor will have lo bum 
liv-e tons ol reluse to produce the same weight ol steam that the Hereford 
plant docs in burning one ton. The results obtained by all are better than 
were obtained some 10 or f2 years ago, and, regarded in that light, progress 
has been made. 

Furthi-r progress will, no doubt, be made in the near future, and we are 
doing something towards it by comparing methods, as well as notes, at this 
nweling. If I have put anything before you thai is new lo you, or if I have 

•■ ■ light, then 1 think you will agree with ttw 
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that our time has not been wasted ; but if, while doing that, I have at the 
aame time awakened fresh possibilities in your minds, which may be quite 
beyond my abilities, in refuse destruction and steam-raising, then indeed will 
the Glasgow meeting of the Cleansing Superintendents be a memorable one. 



Specification for Modern High Pressure Steam Boilers 
OF the Lancashire and Water-Tube Type for use 
in Connection with a Combined Scheme for a 
Refuse Destructor and Electric Lighting. 

Lancashire Boilers. 

Type, — ^The boilers to have a cylindrical shell with tiat ends and 
two internal flues, made to the following specification : 

General Dimensions, — Length 30 ft., diameter 8 ft., the flue 
tubes 3 ft. 2 in. internal diameter, the latter reduced as after- 
wards described therein. 

Working Pressure, — The lx)ilers to be suitable for a working 
pressure and a safety valve load of 200 pounds per square inch. 

DIMENSIONS OF PLATES. RIVETS. ETC. 
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Shell. — The shell sh-iU ite 8 ft. internal diameter measured al 
the smiiller rings of plates, and to be of a perfectly cylindrical 
form. The (irst ring at the front end to be an outer one, and 
each ring to be about 6 ft. in width, uhich allows for overlap on 
the ring seams. Each ring of plate to be in one piece, and to be 
gradually bent cold to the true circular form by the rolls without 
any hammering. The lay of the plates to be parallel, there being 
six rings in all, three outer and three inner rings ; all to be || in. 
uniform thickness. None of ihese plates to be heated during 
the construction of the boiler, the edges and ends of all plates 
and butt straps to be planed. The longitudinal seams t) be so 
arranged that they do not come in contact with the brickwork. 

Biitl Simps ami Rirelting. — The longitudinal seams to be 
treble rivetled, butt joints with inner and outer butt straps of. 
equal width and ] J in. in thickness, there being six rows of 
rivets. These seams, one in each ring, to be alternativdy in 
lK>sition. The butt straps to be cut from plates of the same 
quality of steel as the shell plates, and have the fibre in the same 
direction as the plates they unite. 

ButI straps to be drilled in position, and afterwards taken 
aymrt to remove all burrs from the holes before rivetling. The 
transverse or ring seams of the shell, and the front end angle- 
ring to shell to be double-rivet ted lap joints, and the front end 
plate double- ri vetted to the front end angle ; the pitch of the 
rivets in the double-ri vetted transverse seems to be 2J in. with a 
diagonal pitch of 2^ in., with rivet holes { i in. in diameter. 

Rii'tls. — All the rivets used must be of the best mild steel. 

J)rilling Holes unit Size oj Rivets. — ^All rivet holes throughout 
the boiler shall be drilled and the holes be quite fair with each 
other, those in the cylindrical shell to be drilled when the plates 
and straps are bent to a true cylindrical form and bolted 
togetiier in position. The plates and straps must afterwards be 
taken asunder and all sharp edges and burrs left by drilling 
l;ikcn off. This must be done with all the rivet holes, and all 
the uiulking and fullering done so ;is not to indent or injure the 
surface of any of the plates. The ends of the straps shall be 
butted or thinned, but if the latter, the thinning must be by 
machine, and all carefully fitted that the cylindrical form of the 
shell shall not be interfered with. The rivets of the shell at the 
' longilmlinal w ring seaoia to be H in. in diametfit. tVyoaa vtv 



DISPOSAL aV TOWN'S' RKFl'SE. 

the loiitjitudin;i1 seams lo be pitched or spaced 6^ in. apart in 
longitudinal direction, centre to centre, in the two outer rows, 
and 3} ill. apart in the four inner rows. The inner and outer 
straps to be 15 in. wide and to embrace the six rows of 
rivets. The rivets at the seam of the biick of end plate Hange to 
shell, and at seams of front end angle to end and shell, to lie 
spaced zi in. iipiirt along the seams and 2^ in. in diagonal 
direction. The holes for the rivets connecting the rings of the 
flue tubes to end phites to lie } g in. in diameter, and spaced 2^ in. 
apart centre to centre. The holes for the rivets attaching the 
angle ring of the shell lo front end plate to be drilled ] Jj in. iii 
diameter. All the rivetling must be done by machine except 
where quite impracticable. 

Ends. — Each of the ends to be in one piece } J in. thick. The 
front end to be attached to the shell by angle ring, and the back 
end to be Hanged. The openings in the end plate for the Hue 
tubes to he truly bored out, and the outer edges of both plates, 
and the edges of the front and angle ring lo be turned up. 

Angle Rings. — The angle ring to be 5^ X 5^ X I ins, finished 
section. 

End Slitys (Ottssels). — The end plates to be supiwrted by six 
gusset stays at each end above the tubes, and below the tubes 
three at the back end, and two at the front end. The gusset 
plates to be | in. thick, and the gussei angles to be 2^ x 3^ 

X I ins., the holes in the gusset angles and shell lo be i\ in. 
diameter. The gusset angles to be single rivetted to both ends 
and shell plates. 

Double Angles. — All gusset stays to be firmly rivetted to double 
angles, the angles lo be carefully placed so as to grip the stay 
plates, and the rivets must till the holes in both angles and plates. 
The rivetting of these to be as follows : — The gusset stavTi lo be 
attached to the angles and the angles to the end plates and sbeQ, 
the rivets and holes i ji in. in diameter, and spaced or pitched 
2^ in. centre to centre. 

Breathing Space. — In order to allow for expansion, the distance 

between the rivets of the furnace and Hue tube flanges, and the 
.nearest rivets attaching the gusset angles to end plates must be, 

' If those above the tubes at both ends, 10 in. centre lo cenlre, 
id for those below the lubes at front end, 4^ in. centre to 
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Dispersing Pipe Supports. — Suitable aiigle brackets for earning I 
the anti-priming and feed dispersing pipes, must be rivetted to | 
the shell of the boiler internally, in accordance with instructions ] 
to be given later. 

Fltie Tubes. — The Hue tubes must be nf a truly cyHndrical fonn, 
3 ft. 2 in. internal diameter, with the exception of the List ring, ] 
which must be 2 ft. 8 in. internal diameter, each ring bein 
one pUite % in. thick, except the tirst and last rings, which must ] 
be I in. thick, soundly welded at the longitudinal joint, this being 
in the lowest part of the tube ; all welds of the Rue tubes to break , 
joint at the bottom of the flue tubes. The flanged seams to be 1 
in position specially arranged so that no seam shall be over the 1 
furnace fire bridge. The seams to be formed by Hanging the 
plates to a curve having an inner radius of not less than i in., 
and a flat not less than 2I in., the caulking ring being 2^ in. 
wide X ffl in, thick. 

The flat to extend 1 in. beyond inner edge of ring to facilitate I 
caulking. The flanges must be turned upon their outer edges. 
The second plate from the back end of flue to be coned down to 1 
2 ft. 8 in. in diameter. The last ring plate to be cylindrical. 

Annealing. — All plates worked hot to be annealed where | 
possible, or to be gradually cooled so as to avoid local stress. 

Manholes.- — The manhole to be in the centre of the second 
plate at lop back end, and the mud-hole to be at front end I 
centrally below the flue tubes. Both lo have an extra strong 1 
joint bed with planed faces, and to be laige enough for a man to 
pass through. That for the mud-hole to be mild steel, the 
opening to be of an oval form to measure 15 in. horizontally and | 
11 in, vertically. The cover to be of steel, secured by two t\ in. 
bolts, with suitable cross-bars of wrought iron. To avoid the | 
risk of the jwcking ring l>eing blown out the raised portion of 
tile mud-hole cover must be carefully fitted into the mouth-piece, 
and the clcinince must not exceed \ in. : that is, ,'„ in. on each 
side. The manhole to be 16 in. in diameter, and the mouth-piece 
to be of mild steel \ in. thick throughout, except the top flange, 
which must be 1 in. thick. The manhole cover to be of mild i 
steel, " dished," and to be attached by eighteen i\ in. Iwlls with | 
faced nuts. 

Maker 0/ Manhole. — Both rings and doors of manhole aiidJ 
B made by 
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Slicngthcning Riitg and Rhxlting of Mniiholc. — A streiiglheiiinK 
ring to be fixed around the opening in the stiell, llie stcengtlien- 
ing ring to be {I in. thick, attached by treble rivetting similar to 
that of the longitudinal seams. The manhole mouthpiece is lo 
be attached to the shell by double rivetting, spaced about 2^ in. 
along the seam, and 3 J in. diagonally, the rivets passing through 

i manhole Hange, shell, and strengthening ring. 

Moulding Blocks. — Suitable sealing blocks of mild sleet to be 
carefully litted and rivelted to the shell, all to be turned on tbe 
edge, and truly faced and recessed on the joint face lo receive 
the tittings ; the Hanges of the blocks to be of thoroughly 
adequate thickness, the lower flanges behig not less than g in, 
thick ; two-faced steel block pad, not leas than J in. thick, to be 
rivelted either on the front end plate or on the first ring of the 
shell, as may be determined later for the feed valves. 

Qnalily of Slecl. — All the plates and angles to be ductile steel, 
made by Siemens- Martin process, with a tensile streugth of not 
less than 27 tons and not more than 30 tons j>er square inch, 
except the furnace plates, which must have 24 to 38 tons teii&ile 
strength ; the elongation of all in a length of 10 in. to be not Ices 
than 20 per cent. The numl>er and the maker's name (or trade 

iirk) to be stamped outside in at least two places on each pUte. 

Tal Pieces. — Suitable strips of plate cut from that ttken out 
for the mudhole and for those parts cut and planed so that any 
bending or tensile tests may, if required, be made. 

A list of plates and samples of test strips to be furnished by 
the makers, giving the consecutive index numbers of each, with 
its breaking tests and elongation as obtained by testing strips 
therefrom. 

Hydraulic Test. — The boiler to be tested to 350 lbs. jier squiire 
inch hydraulic pressure, which must be steadily maintained for 
half an hour. All seams lo be made tight under pressure, and 
all parts of the boiler made good before leaving the maker's yard. 

Siiperrisioit, Inspedion, and Exam i nation duniig Comlrut lioti. — 
The boilers will he subject to ex;iminalioii during constnicUon 
by the 
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complete erection of waier-tiihe boilers and Miperheiilfis as 
liereinafler mentioned. 

Totiil Hcatiiif' Sutfoic. Evaporation per Hour. — The boilers to 

liave each a total heating surface of sqiiiire feet, and 

L-ach boiler to be capable of evaporalinn lbs. of water 

l)er hour when burning refuse. 

Working Pressure. — The Iwilere to be suitable for a siifety valve 
loiid and working; pressure of 300 lbs. per square inch. 

Sccliom of Tube Stubs. — Each boiler is to be composed of 

sections or slabs, each section being composed of 

best lap-welded wroiiglil tubes in diameter, and in suit- 
able lengths, connected at the ends by conlinuous stajiajered 
headers or " up-Uikes "and " down-lakes," the tube joints being 
made therein by an expander. 

Headen aiut WtiUr Connections. — The headers are to lie made 
of steel, and to he provided wilh hand-holes placed opposite 
Ihe end of eadi tube of sntficient size to permit Ihe cleaning, 
remox-al, and renewal of a tube through Ihe same, each hand- 
hole Iwing provided with a cap fastened with wrought iron bolt 
ctamp, and cap nut. The several sections are to be connected at 
each end to steam and water drum, and at the rear end with a mud 

drum by means of lap-welded wrought tubes indmmeter, 

and of suitable lengths, the joints being made with an expander. 

Steam and Water Diuiii. — The steam and water drum shall be 

internal diameter, measured at smaller rings of plates, 

and long, exclusive of the dished ends, made of mild steel 

plates g in. thick, the longitudinal se;ims to be butt joints and 
double rivetted, these seams, one in each ring, to be alternately 
in position and arranged that they do nut come in contact with 
the brickwork. A manhole to be provided at one end 15 in. 
by ir in. ; this to be made by 

Mounting Blocks or Xozzles. — Three wrought steel mounting 
blocks or no/ztes, two for siifety valves and one for taking off 
steam, 7 in. In diameter, with 13^ in. tlange, faced and recessed 
on their upper surface for spigot and socket joint, turned edges 
and drilled ; also one steel T piece for superheated steam slop i 
vatve. and inie auxiliary nozxle at from end of drums 2}, in. inj 
diameter, and Iwo wrought steel blocks tor feed valves, 
mounting blocks or noz/les to have suitable strengthening t 
—II cross drums arc supplied, they i 
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(lined lo ihe steam and waler dmiiis :it the rear end, to be 

in diameter, lixed lo the main drums by (;x[\inded cnnnectJons, 
and filled with outlets for main steam stop \'alve. 

Superheaters. — Each boiler to be litted with an niiptoved 
superheater capable of imjiarttng from loo deg. lo 120 deg. 
Fahr. of superheat to the steam produced by the boilers. 

Mini Drum BImv-off. — The mud drums shall be wrought sieel 

metal diameter and long, with hand holes and a 

nozzle for blow-off pipe indiameter, and to be of sufficient 

capacity and strength to withstand all strains due to steam 
pressure, expansion, etc. 

Supports. — The boilers shall be suspended from wrought iron 
Orders, resting on wi'oughl iron columns, with approved cast 
bases properly secured, so that the boilers shall be sustained 
entirely independent of the brickwork, and free to expand or 
contract without affecting the same, and so that the brickwork 
may lie removed and replaced, if required, without disturbing 
the boilers or connections. 

Fronts. — The front of the boilers shall be of the usual stan- 
dard pattern, preferably in sections bohed together, containing 
the necessary doors suitable for adoption with refuse destructors, 
and large doors for access to the ends of the tul>es. All parts to 
be ample in strength, joints to be lilted. 

Fuxttircs. — The lixtures of each boiler .ire lo consist of a full 
set of grate bars with bearers, dead plate and girders, flame 
bridge plates with bolts and special firebrick for lining the flame 
bridges ; bridge wall girdeis and bars, binders and bolts, two ash 
and five cleaning dooi-s with frames bricked in for access to the 
exterior of tubes and the flues for cleaning ; one damper with 
frame, and the requisite lintels for opening in walls, smoke 
chamber, and anchor bolts for front. 

Furnace. — The furnace to be constructed for burning refuse 
and coal if necessary. 

spares.— 

No. Gaskets for manhole door in steam and water 

„ Sets of fillings for handhole diinr in mud drum. 

„ Complete sets of handhole fittings, 

„ Gauge glasses with washers. 

„ Cap wrenches iittinj; the siiutll tmiidbole iiuu. 
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No. Cap wrenches Httiny the Uirfje li;niclliole ; nuts ' 

are to be of ample slrenglli. I 

„ Suitable tube scrapers wilh handles, | 

„ Sets of spanners to fit all nuts on ihe lioilei"s, and ' 

littin^s to be ample strenj;lh for the purpose 
intended. 
Sleam Jet Pipe,— 

No. One set of steam jet soot cleaning pipes with a 

valves, pipes, and connections arranged in th 
flue for cleaning lubes. 
Hyilniulk Test. — The sections, mud drums, sleam and water I 
drums, shall be tested and made light under a hydraulic | 
pressure of 350 lbs. per square inch. The boiler, when com- 
plete after erection, shall again be tested to a hydraulic pres- 
sure of 350 lbs. In each case the pressure to be maintained I 
steadily for half an hour. 

space. — The space occupied by the boilers, including brick- 
work, is lo be shown on plans to be submitted. 

Dclii'cry.—Tha boilers to lie delivered on site at 

Guarantee. — With each proposal the contractor must state : — 
(I.) The quality of steel plate to be used in the construc- 
tion of each boiler, and also the make of tube. A ■ 
special price to be tilled in the schedule for solid 
drawn tubes throughout as an alternative lo lap- 
welded tubes. 

Tiinc of Delivery.— ! 

Supeivisioii, InspeLltoit, and Exaniinalion tturinn Coiislnictioii.- 
The boilers will be subject lo examination during conslructioii | 
by the 





CHAPTER No. Vlll. 

Boii.EK SemxG, Brickwork A\r) Flves. 

The selling of Ixiilers in such a way ;is to ensure, firstly, 
thorough cremation, and then the highest efficiency from the 
available heat, is a matter which requires most careful consider- 
ation. Earlier experience with destructor and power plants 
show us two extremes in the position of the boiler. Od the one 
hand it was placed at such a distance from the boiJer that the 
temperature of gases was so seriously reduced in the long travel 
In be of little senice by the time the boiler was reached. 
The other e.xlreme was to place the Ixiiler immediately over 
the fire, much in the same way that the domestic kettle is pushed 
well down into the lire. The latter extreme difters from the 
this very serious aspect : that with llie former, nuisance 
might be avoided, whereas in the latter case it was inevitable. 

the stesim boiler as a kettle — to place it immediately 
over or in ihe lire — is simply to thwiul the primary function of 
the destructor and lo reduce it to imix)tence. The modem 
destructor being essentially a steam-raising plant, the position 
^nd setting uf the boiler is a matter of vital im)X)rtance, and, 
'although rival destni dor- makers do not all agree as lo the best 
position of the boiler, yet they will allow that the position and 
Betting of the boiler are important factors in determining the all- 
round efticiency of a plant, or otherwise. With regard to the 
jtting of Ihe boiler, when once the site is decided upon, great 
ire is necessary. Few, excepting those immediately concerned 
ith this class of work, have any ide;i as to what loss of eiliciency 
lay be caused hy bad setting ; how not to do il has been shown 
jn and again, principally in connection with works and milts, 
nd in the e;u-ly days of refuse deslruclion. 
A few years ago it was, to a large extent, customary to hand 
le boiler over to the local bricklayer lo set. This wily individual 
Jiployed as much brickwork as posRible. and made the job 
ngthy, costly and unsalisf-iclory. 
That a great deal of this class of worl; U.vi been given lo the 
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incompetent and the inexperienced is evidenced by the fact that 
there are at the present time a number of practical boiler setters 
who, for years past, have made a good living at rtsetling boilers, 
taking away quantities of unnecessary brickwork, enlarging and i 
reconstructing narrow and contracted flues. 

Many cases could be cited where over 25 per cent, less fuel 
has been burned, and in other cases the steam production has 
been largely increased, and this by proper boiler -set ling alone. 
Loss of efficiency is not the only trouble which has to be faced 
with boilers badly set ; thesetting is an important factor infixing 
the life and repair bill of the boiler. All unnecessary brickwork 
is not only rendering useless what should lie effective healing 
surface, bnt, if there is any dampness at all, thus covered up by 
brickwork, corrosion goes merrily on, undetected. 

On the other hand, when a boiler is set in a modern manner 
with Poultons', Stokes', or other approved blocks, much more of 
the external surface of the boiler is accessible as effective heat- 
ing surface, and it can l>e readily got at for the periodical 
examinations. 

With bad setting, contracted tlucs, too much of the boiler 
covered up and parts quite unapproachable, it isonly tooob\'ioiis 
that boiler inspectors are thwarted in tlieir efforts to make a 
thorough examination. 

'^ow M-ith reference to Hues, these should be capacious ; the 
old theory as to the value of narrow Hues for iMiilers tuts lon|{ 
since been exploded^ IV will be at once seen that if roomy 
flues are advisable for lH>iIen> tired with coal, it ■« highly ncceo- 
sar^' that they should be exeu of larger area when boileni are 
6ied with ^^ises from destmctor cells, mainly, of couine, IjecauKc 
the deposit is considerably grcMtcr and more rapid. 

Again, roomy flues giie a proper circuUtion of die f{»*», and 
so tend to a thorough utilisation of (he heat, while at the Kune 
time equalising the temperature between the top and iNttlom o( 
the boiler as much as pofuable. 

4 just as it is essential (bat the brick Hue» of lMiiler» »hiiuJd lie 
amply large, so it is with all Hues in connection with the cells ; 
when ample sectional area i* provided the velocity of llie Kiuw» 
is reduced, giving the uispendcd dust an tncreuMcd chan<:« ( 
settlement. 
^ Suf&caent flue area will eitaltic a plant to btr operated t 
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iloiiKO' pcricid. Under tlie vtry l>cst coiidltiotis the dust deposit 
3a a serious matter ; plenty of room will facilitate the Hue dean- 
ilDKi which, 3i its l^cst, is an cxcecdtn)^ly lAhoriuiis job. 
^ Another point |i> be bonic in mind in connection with Hues is 
llie pnivision of snAicicnt m;inholes, at not too grcHt a distance 
miart ; a <listHiice of from 3$ to 30 feet should ih»1 be exceeded. 
'"lie advaiiiaxe will be found when ihe time for fliw cleaning 
I»m%'e8 ; the flues c;in he cooled more rapidly, and Ihe dusi can 
be K"' "«" quit-'kly M a number of different places. 

These may be cotisidered veiy minor points by noiiie, but 
Cnreful provision made in this \vay in desi;;ii will he the means 
d( Kiviiig much time and labour. 

Various methods have been employed for Ihe interception of 
le dust, and all may he said to have been simple and efticient- 
Soniv yeai's afjo the escape of dusI was responsible for a ^reat 
'<tefll of liouble ; in fact, it was a nuisance, but stntnj^e to aay. 
nnlike most nuisances, it has nol l>een the means of bringing 
(orlli exlraoi-dinary and compUcaled remedies, On Ihe other 
hnnd, whatever devices have been introduced for preventing the 
wciipe o( dust have lieen of Ihe simplest charactei-, bnt none the 

NUCCVKlful. 

luious diwt traps have been iried. One verj' successful one 
llial inli-odncwl by Mr. B. D. Healey ; il was built across 
the miiin Hue and w:is provided with air-tight hinged covers, the 
covur ItciuK manipubted from the outside, and, when in use, was 
net al Mich an angle against the current of gases as to act as 
H deilcclor. The tnip could l>e readily emptied from the outside 
intervals, wilhoiit admitting cold air into Ihe Hue. 
Anollier succesuful de\icc is Horsfall's Dust Catcher. An 
tlliiHtration (Fig. y) is here shown of one of these in course of 
KiiiHtniclion at KaniHgate. 

To hrictiy dcscrilw the Dusl Catcher, il consists of a circular 
iriekvvork chamber, Hnmelimes us much as iS feet in diametta* 
iHd id feet in height, lined with hrebrick. In the centre is 
luill an inner circular chamber connecting to the surrounding 
juuilar space, Ihrough an opening al ihe lop of ihe wall. The 
nain Hue from the cells enters the ammlar chamber at the 
lottom, the gases having to pass round and up ihrough the 
inter chamber before entering ihe cenli-al one, passing from the 
lottom of this to the boiler. 
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The suspended dust is carried by the centrifugal action and 
lodged in dust pockets, each pocket being provided with an 
Vfixternal door for access and cleaning out. 
J With regard to dampers, these, like all other destructor acces- 
sories, should be as simple as possible. General experience has 
shown that the ordinary type of carefully counterbalanced 
damper, working in a slotted frame, is the most reliable for the 
present high temperatures. 

J They are often jacketed with the best Hrebricks or slabs, and 
then do not give much trouble, but a multiplicity of dampers 
should be avoided. 



CHAPTER IX. 
Chimneys and Draught. 

The chimney, being un essentiui p;irt of even,- destructor 
scbeme, calls for careful consideration, although, as 1 shall 
proceed lo show later in this chapter, the function of the 
chimney is gradually changing from thai of a draught producer 
to a mere outlet for the products of combustion. 

Nevertheless, all such radical changes must be more or less 
gradual, and in the case of the chimney shaft there are peculiar 
reasons why the evolution will be very gradual indeed. 

It is for this reason that il will be in keeping with the general 
idea of this work to first of all consider the chimney as applied 
for the two-fold pui^poses originally intended. 

1. To cause a suflicient current or pull of air through the fire 
to consume the fuel with the minimum waste of heat. 

2. To discharge at a reasonable or great height, the hot 
gases and products of combustion, smoke and noxious fumes, 
which would be a nuisance and injurious if ejected at a low 
altitude. 

The above are given as the functions of a chimney, I may say, 
as originally intended lo meet given circumstances. Circum- 
stances which do not arise to the same extent to-day, and with 
the progress being made are not likely to be so frequently met 
with in the future. To take function No. i first, the chimney 
under average conditions does not, strictly speaking, fulfil this 
requirement, the reasons being various, a few of whidi we will 
consider. 

(rt) A chimney is, to some extent, dependent upon natural 
conditions, which may, or, may not, exist ; when the barometer 
is low and the air lemperature is high, difficulty is often 
experienced and a chimney good under favourable conditions is 
sluggish. Do we not often hear jit said by an engineer, " I 
cannot get steam to-day — the wind is in the wrong quarter " 

(6) With regard to the air supply, this, of course, can be 
controlled by dampers, but probably there is no part of a steam 




planl that is so consistently neglected as the damper. A damper 
at its best does not lend itself to a verj- fine and careful adjust- 
ment of air supply, and if the fireman is left to his own devices 
he will have it wide open, and he will tell you " to steam easy," 
What is the result 7 If the chimney is a powerful one, a great 
excess of air is pulled through the fire, great waste is caused — 
the excess air has all to be heated at the expense of so much 
extra fuel. 

I mention such a case as this, because so many have the idcii 
that an enormous chimney is a necessary and valuable adjunct 
to a steam or power plant. Analysis of the gases often shows 
that a powerful chimney is a monument of colossal waste. Now 
we will take function No. 2. This is undoubtedly performed by 
a high chimney, but even then Nature will step in at timca 
and thwart all efforts. Noxious products may be discharged 
high, but we do get certain winds which will beat the fumes 
down ; we get other winds which carry them straight to rising 
ground, when same exists, and as residences are often situated 
in such parts ofa town Nature links them with the high chimney 
top. 

If we hark back for a moment to the day of the low tempera- 
ture destructor, which was invariably provided with a higli 
chimney, what do we find ? — nuisance and constant complaint. 
The powerful chimney was in use, but nuisance wax not 
prevented. 

- According to Mr, Brierley Denham Healey, thefollowint{i«an 
analysis of the various chimneys in use at destructor works : — 

- 180 ft. in height, equal 52 per cent. 
16a ft. in height, equal 13 per cent. 

, 150 ft. in height, equal 18 pw cent. 

^ 120 ft. in height, equal 12 per cciil, 
105 ft. in height, equal 5 per cent. 



Some Heights c 



Aston Manor 

Batley ... ... 130 

Batlersea ... 180 

L Birmingham, 2 (each) 150 

... 260 



Chims-f.ys at DKHTBucraR Wouu*. 
180 ft. Blackburn... .. joefl. 



Blackpool .. 

Bolton 

fiouriicniiHilli 
Braaf'M^d, 3 ii 



S2 
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Bradford, i 


... 130 ft. 


Bristol 


180 .. 


Biirton-on-Trent 


.. 140 .. 


Bury 


180 „ 


Buxton 


.. 150 „ 


Cheltenham 


.. 160 „ 


Derby 


160 .. 


KaHn>( 


•• 143 .. 


Eastbourne 


140 - 


Govan 


120 ., 


Hanipstead 


120 „ 


Hastings ... 


.. 130 ., 


Heckniondwike 


.. 120 ., 


Hudderstield 


180 .. 


Hull 


.. 180 ,. 



Hyde 

Leicester ... 

LiverpKX)! ... 

Longton ... 

Xottingham 

Preston 

Rotherham 

Ro\ton 

Saliford (Xorth) 

S;dford (South) 

Southampton 

Warrington 

West Derby 

Whitechapel 

Woolwich... 



180 ft. 
160 ,, 

175 .. 

150 .. 
160 ., 

180 .. 

180 .. 
180 ,, 
180 „ 
160 ., 
150 ., 
160 ., 
r8o ., 
160 ,, 



Each installation mentioned in this list was originally of the 
low temperature type, although some have had artiiicial draught 
added since ; the general uniformity of height will be apparent. 

Prominent among low chimneys for modem installations may 
be mentioned Aldershot, 10 tons of refuse per day ; chimney 
70 feet. Hereford, a similar quantity per day, with a chimney 
only 45 feet high. Plumstead Vestry, in inviting tenders for a 
(leslruclor and power plant, suggest in their specification a 
chimney So feet in height. The quantity of refuse to be dealt 
with here will be 60 tons per day, and in addition to taking the 
gases from the cells this chimney will also have to serve for some 
supplementary boilers in connection with the electric lighting. 

Thus it will be seen that the tendency of the best modern 
practice is toward a low chimney, which will, of course, be 
amply large in sectional area. Such chimneys would not be 
possible if noxious fumes and nuisance were inseparable from 
destructors ; that is obvious, and those makers who still demand 
a high and powerful chimney must not complain if their desire 
is taken as conveying that they cannot promise immunity from 
nuisance. 

In many districts there are local bye- laws governing the 
erection of chimneys and providing a minimum height, usually 
about 75 feet. This, of course, is in some of the large towns 
and cities. 
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Where it is contemplated to discharge gases direct from cells 
into a chimney without greatly reducing the temperature by 
absorption lor power purposes, it is necessarj' to provide a good 
tire-brick lining. The cohesion of mortar is soon destroyed 
with a high temperature, and trouble speedily ensues ; cracks^ 
more or less serious, present themselves, and, what is often a 
very serious expense, the placing of wrought-iron bands round 
ihe chimney from lop to bottom at regular inter\'als has to be 
faced. This was the case some two years since with the 
Kelvinhaugh Destructor Chimney, Glasgow : if I remember 
correctly, to band this line chimney cost some _£6oo. The 
primary cause of this was the destruction of refuse without 
utihsing the heat resulting therefrom. 

J It is not necessary to deal at any further length with this 
point, as it is now generally recognised to be a mistake to burn 
refuse and waste the power available. 

If we go back to the earliest history of the chimney, it will be 
found that domeslic chimneys even were not in vogue until after 
the time of the Norman Conquest, and when they did appear, 
strange to say, they were buill horizontally, the exit projecting 
through the side wall of llie house or building. 

Homer, in describing the domestic life of the ancients, tells 
how they contrived to get their apartments warmed from a 
central hvpocitftsi, or fireplace, the gases travelling therefrom 
through baked clay pi|>es, the ends of which were closed up by 
stoppers until the fire had burned clear. The stoppers were 
then removed, and the heated air allowed to circulate about the 
room. 

This, while being historic and interesting, is digressing. I am, 
however, reminded of it by the prevailing tendency at the 
present lime to considerably reduce the height of chimneys. 
This, I think, is likely to continue, and although we cannot 
approach the ancient system, yet modern steam-raising plants, 
as well as power destructors, are likely to be provided with 
chimneys considerably reduced in height. 

With some modem destructor and power plants, it is true, 
high and powerful chimneys have been built, not altogether 
because lliey were an essential part of Ihe scheme, but, firstly, to 
pander to Ihe sceptic ; secondly, to overcome sentimei 
sc 'lly, \M'it a view to large future extetisio'c\&- 
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Given a free hand, some, at any rate, of the best makers of 
modern destructors would undoubtedly include a very moderate 
chimney indeed ; but opposition is very frequently met, and, 
strange to say, it is most determined and hostile from those who 
have the least knowledge of the issues involved. 
"^ The signal success attained by artificial draught has shown and 
proved conclusively how unnecessary the high and powerful 
chimney is. In America, artificial draught — mainly induced 
draught — has made enormous strides, and bids fair to become 
practically universal. In this country also artificial draught has 
been very largely adopted. 

The real utility of artificial draught, and its superiority over 
chimney draught, was never more conclusively demonstrated 
than in destructor work. Its advent was the means of Hfting 
sanitary refuse disposal out of a lethargic and uns^isfactory 
condition, and placing it upon a sound practical basis. It cannot 
be denied that HorsfalPs and Meldrum^s success with the steam 
blast, and Young's and Deas* success with the fan blast was the 
means of lifting destructor practice out of the slough, and 
pointing the way to the best modern practice. 
4 Artificial draught has not only been useful in obviating the use 
of powerful chimneys by burning the fuel independently of the 
chimney — either by an under-grate pressure, or a pull of air — 
but another great advantage over chimney or natural draught is 
that the air supply is under much easier and finer control. 
J When the air supply can be well regulated, it is obviously 
very much easier to reduce the supply of air near to the 
theoretical requirement, thus showing a high all-round efficiency. 
Again the question of air supply is an important factor in 
reaching and maintaining high temperatures. 

So far as this country is concerned, the steam jet blower, 
or forced draught, is mostly in evidence with high temperature 
destructors, both with modern plants and those which have been 
" converted." I do not intend to enter into any argument to 
endeavour to prove which is the most economical in steam 
consumption — the steam jet blower or fan. I will say, however, 
that a well-designed steam jet apparatus is fully as economical 
as a fan, and in first cost and up keep it is very much cheaper. 

Further, fans have to be provided in duplicate, in case of 
breakdown, w^hile with steam jet blowers this course is quite 
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unnecessary, ^gain, with fans it is the common practice to use 
one or two fans to work common to a range of cells, and if, for 
some reason as may, and does occasionally, happen, only half of 
the cells are in use, the fan has still to be driven, 
y On the other hand, with a steam jet blower apparatus, each 
cell, or portion of a grate, has its own distinct and separate 
forced draught arrangement ; thus, if only one cell out of a 
whole battery is in use, that one is, at any rate, being worked 
economically and efficiently. 

The steam jet blower has got into bad repute in some 
quarters, and is viewed with suspicion, because some makers 
have used a very large quantity of sleam, but just as there arc 
fans and fans, so are there blowers and blowers, and where steam 
blast is included in a scheme'lhe purchaser should avoid any 
steam jet blower offered, if the maker will not guarantee a 
steam consumption of 15 per cent, as a maximum, with a given 
pressure of steam at jets, and a given quantity of refuse 
consumed per cell per 24 hours. 

y Naturally, now the destructor is recognised as a power 
producer, it is of the highest importance that the nel available 
steam power from a plant should be a " known quantity; " 
therefore, with a guaranteed gross evaporation, and a guaranteed 
steam consumption for producing the draught, the purchaser 
will be in a reasonable position.' On the other hand, with a 
guaranteed gross evaporation, and the steam to be deducted 
from that for draught an " unknown quantity," the position is 
extremely unsatisfactory. 

J If fans are employed, it is, of course, equally necessary- that 
the indicated horse power required to drive same should be 
gnaranteed ; artihcial draught is a vital necessity in connection 
with destructor cells, and it is in connection with the cost of 
producing this draught that the author beheves improvement in 
the way of economy can and will be effected. 

I am led to this opinion by noting the tremendous and 
extravagant quantity of steam used in some cases to produce the 
draught Instances could be cited where 30 per cent., and even 
over 40 per cent.,of the total steam raise'' '" ' '-cIls is used for 
the purpose, and it may be said that if (.nnsumption 

represented the best practice, then < yravc doubt 

whether or not " the game is worth t 
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some recent spccificatiOBK, waken have been m\-ited to 
ttate definitely what cbtmoe; tbey woald require with thdr 
pL-int, viz. :— <i) height (fc) sectional area. The author ventures 
to, think that the time is not £v distant when tbose tendering 
Will ali»o,bc compelled lo guarantee the quantity of steam they 
Require for their fans or blowers. \o doubt some will think 
Mich a requirement bordering upon the lidicnloos ; personally, 
J think it is nothing but what is perfectly justidable and logical 
11 a chimney is designed and budt to bum a gi\'en amount of 
fuel ill a given time, it is an eas\- matter to nod out what that 
chimney will cost ; it may (hen be paid for and 90 far done with. 
If ai'lilicial draught is used, the apparatus is paid (or so far, as b 
the chinmey, but with this diflference, it will cost so much or so 
Utile in fuel, lii steam every hour it is used; briefly it is a constant 
expense, inasmuch as so much useful energy is being alwa>-s 
taken away. Therefore, is it not only reasonable that the 
purchaser should have a guaranteed steam consumption for 
draiiglit ; in other words, a guaranteed cost ? 
•'Where the available heat from a destructor is fully utilised 
is possible to considerably reduce the height of the firebrick 
ling, even if it is not possible to altogether dispense with it. 
/ The rc:ison, of course, is that with a properly designed 
destructor and power plant, although the combustion chamber 
temperature may exceed 3000" Fahr., yet with boilers 
of ample heating surface, economisers, etc, the temperature 
of the gases may be reduced at the chimney base sufficiently 
low as not to be deslnictive, and yet not too low to take 
■way the products of combustion. 

J Here, of course, 1 refer to the modem high temperature 
denlructor provided with artificial draught, UTicre the chimney 
unly is used to provide draught, it is impossible to reduce 
llii' li'tiipcrature of the gases at the base to anything like the 
iini< i>xtcut. This may be explained by saying that, in the 
fiMHit'i' fiiBc, the only function of the cliimney is to pull the 
ptiiftiii Id 111 c'lmbustion from the top of the tire as Ittierated. In 
III" tiilli'i mm! Ihc chimney has not only to do this, but to 
ittlMii ll». lMH»]«n. 

I ll" hill DiMl where forced or artiltcial draught is employed 
tHlllflH II (HiMlhli! for the gases lo l>c discharged at a low 
It'll tH'MljIlgj^ it, lit liHelf, a rtrong argument in favwuT 01 anifidal 



88 



DISPOSAL OF TOWNS' REFUSE. 



draught. If 200° Fahr. extra can be taken out of the 
travelling gases and absorbed by effective heating surface, it 
must spell economy. 

Some few years ago the author made a number of careful 
experiments in this direction, with a view to finding out 
exactly how low in temperature the gases could be reduced 
at the chimney base — ^without in any way reducing the general 
working efficiency. The very best results obtained were reached 
with the temperature at the chimney base reduced to 250° Fahr. 
At this time the flue gases were analysed, and several trials 
gave 167s per cent, of CO,. 

The nature of the fuel employed, however, would not 
allow this low temperature and high percentage of CO, to 
be maintained without vigilant attention. It was clearly shown, 
however, that a temperature of 300° Fahr. could be maintained 
at the base with a steady reading of 15 per cent, of CO,. 



CHIMNEYS.— TABLE OF THEORETICAL DRAUGHT POWERS 

WITH THE EXTERNAL AIR AT 60", AND THE 
INTERNAL HEATED AIR AT 580°. 



Height of Chimney 


Draught in Inches 
of Water. 


Theoretical Velocity in Feet Per Second. 


ill Feet. 


Cold Air Entering. 


Hot Air at OuUet. 


50 


1>(>7 


400 


808 


60 


•440 


43« 


876 


70 


•514 


47*3 


946 


80 


'S^7 


50-6 


101-2 


90 


•6()o 


537 


107-4 


100 


•734 


566 


II3-I 


120 


•880 


62 


123-9 


150 


1101 


693 


138-6 


175 


1-285 


74'8 149*6 


200 


1468 


800 


1600 


225 


1-652 


84-8 


169-7 


250 


1-836 


894 


178-9 


275 


2020 


93-8 


187-6 


300 


2203 


980 


196*0 
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CHAPTER X. 

Refuse Disposal in London Sanitary Districts. 

Battersea — Here is a 12-cell destructor, erected by Messrs. 
Manlove, AUiott and Co. ; each cell deals with 6 tons per 24 
hours ; a 60 horse power Multitubular Boiler was put down 
in connection with the cells, the cost for burning, including 
repayment of principal and interest for the year ending 
March, 1897, was 2s. lod. per ton. 

Bertnondsey, — ^The Vestry recently contracted with Messrs. 
Hughes and Stirling to erect a destructor in combination with 
the Electricity Works. 

Belhnal Green, — Here the refuse is partly sorted and sifted 
at a depot, but the question of providing a destructor is 
under consideration. 

Camherwell. — The refuse is barged away. 

Chelsea, — ^The refuse is barged away. 

City. — A lo-cell Fryer Destructor by Messrs. Manlove, 
Alliott and Co. was erected in 1884 ; each cell has a capacity 
of about 8^ tons per 24 hours ; in connection with the cells 
is a Multitubular Boiler. 

'According to the report of the Public Health Department 
of the City, the quantity of refuse removed during last year 
amounted to 45,044 van loads taken from premises, and 
29,577 loads of sweepings and slop from the public ways, 
making a total of 74,621 loads, which is at the rate of 1,435 
per week, or about 239 per day for a six-day week, there 
being no dust removal or sweeping of thoroughfares on 
Sunday. 

* Report by Mr. Ross, Engineer of Public Health Department of City of 
London for 1899. The accompanying table shows the quantity of refuse 
removed annually from the City of London during the last ten years : — 

go 
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Year. 


Street Sweepings and 
Slop. 


House and Trade 
Refuse. 


Total Loads. 


1890 


27,810 


40,026 


67,836 


1891 


29,821 


41,234 


71,055 


1892 


30,364 


43,211 


73,575 


1893 


28,699 


42,571 


71,270 


1894 


31,156 


41,626 


72,782 


1895 


30,812 


41,821 


72,633 


1896 


29,943 


43,341 


73,284 


1897 


30,065 


43,725 


73,790 


1898 


29.745 


43,690 


73,705 


1899 


29,577 


45,044 


74,621 



The destructor at Letts Wharf was in constant operation both day and 
night throughout the year, with the exception of a stoppage of 83 days for 
repairs and cleaning of flues. 

The destructor was, therefore, at work for 282 days, including Sundays and 
Bank holidays when the fires are just banked up. 

The number of loads of refuse destroyed was 22,481, which produced a 
residuum of 5,194 loads of ashes and clinkers, more or less hard but valueless 
and for the removal of which the Corporation had to pay. 

CUrkenwelL — Have a 2 -cell Baker's Destructor at their 
sorting depot at Phoenix Wharf, Lambeth ; mostly paper 
and light waste is destroyed in the cells. 

Fulhatn, — ^This Vestry have contracted with the Horsfall 
Destructor Company to erect a 12-cell destructor. 

SL George*Sf Hanover Square. — Part is sorted and disposed 
of by contract. 

SL George's in the East, — Sorted, sifted, and barged away. 

St. George the Martyr. — Barged away. 

St. Giles in the Fields. — Disposed of by contract, sorted 
and barged away. 

Greenwich Parish : St. PauVs^ Deptford ; St. Nicholas^ Deptford. — 
Barged away. 

Hackney. — A destructor is now in course of erection for 
this Vestry by Messrs. Hughes and Stirling. 

Hammersmith. — Now barged away, but the provision of a 
destructor is under consideration. 
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Hampskad. — Here an 8-ceU Frj'er Destructor, erected by , 
Messrs. Maiilove, Alliott and Co., is in nsc ; a cremator is 
also provided ; each cell deals with lietween five and six tons per 
24 hours. 

Holborn. — Disposed of by contract, sifted, sorted, and b.irKi^d 
away. 

hlittgloii.—'Vhx^ is said to Ik the most densely populated 
parish in the country, having a population of 112 to the 
acre ; the refuse is disposed of by contract and barged away. 
A portion of the refuse has been taken to St. Luke's Destructor 
to be dealt with. 

Kcnsinglon. — A 2-cell destructor was erected at the Vestry 
Wharf by Messrs. Goddard, Massey and Warner, but it does ' 
not appear to have been in use for some time past. 

During last summer at Earl's Court Exhibit iona beehive shaped 
structure with a very low chimney, called a refuse destructor, 
has been razed to the ground at the instance of the Fulham 
Medical Officer. It appears that for a long time a very curious 
and suspicious effluvia had been detected in the grounds of 
the Exhibition ; a search unearthed the so-called destructor, 
where bones, sawdust from the lions' den, and other refuse 
of various kinds was smouldering away. 

Lambdh. — Messrs. Manlove, Alliott and Co. have recently 
erected a destructor here, 

Lcwisham and Peiige. — Here a Willoughby Destructor has 
been erected, the only one in the country. This destructor was 
erected on trial and then sold for ^^3,000 ; according to Mr, 
J. Carline's report on the first three months' working, 2^ tons of 
refuse per hour was dealt with, the residue being 36 per cent. 
The cost of fuel for each ton of refuse dealt with was is. 8d. I 
The total cost per ton destroyed, including fuel, w;l5 2s. iid., 
but the sale of residue re<iuced this to 2s. 6d. per ton. 

Limckotne. — Disposed of by contract, barged away. 

St. Luke's. — Messrs. Goddard, Massey, and Warner erected \ 
a 6-cell destructor for this Vestry, but according to the report of j 
Mr. Arthur May, the Cleansing Superintendent, after some 
three years of somewhat interrupted working, it was decided I 
that reconstruction must be faced. It was, therefore, decided \ 
that the work of pulling down and reconstructing 
cells he given to the Horsfall Destructor Company, Limited, j 




Irae Dbponl n L^mIds Sm^itt DUnc^ 



ho erected six of I 
a cbarigtng hole 

completed earhr bst year. The i 
of 24 ft. X 24 ft. and 12 ft. Ingb. vitb tbc ■ 
ihe middle, common to >l six oeSsL - /Aw pig aovd i 
introduced with this iiwlalhrtino is a ( 
» hydraulic lift, which is prvvidcd to riax boA t 
and can on to the tipping IIocm'. This. o€ coone, is ■ 
of the usual incliaed road for the top feed. 

' According to Mr. Uay the acbnl figyns ot the 00a of 
working the destructor are as foSmn : — ^Wages per wed: 
(furnace men ontr), ^12 i8s. ; foreaan aad aoc-^ulf '■■y ■»»*.» 
wages, £i 55. ; lo^iiog of dinlxT and ifapoaal, ^13 31^ ; 
estimated interest on capital, and rcponmcm of kna (or 
destructor only, ^5 7s. ; total cost per week, ^^54 tjs. Toni 
per week, 360 tons 10 cwts. ; cost per ton, b u n tii ^ onhr. 
8'6d. ; cost per ton, to4al charges, is. iiid. A^iimt 
thb sum must be put the following assets : — Di^ioal of 
trade refuse (without cartage), /18 ; the amotml paid Seir 
disposing of the other Vestries refuse. £^ izs, id.; a goad 
quantity of the clinker and flue dust produced a sold at prices 
ranging from ts. to 4s. 6d. per ton, amounting to abool, pa- 
week. £y 3s, 6d, 

Marylcbone. — Here the refuse undergoes a sorting aid 
sifting process, and the worthless resjdoe is barged awa%'. 

Milt End, Old ruwn.— From the copy of the Sur\-cyor'» 
report for the year 1898, here shown, will be seen the methods 
and cost of disposal. The question of providing a dcstntdor 
hiis been before the Veslry for some time past, and a depotalioo 
has visited 3 number of destructors in various parts of the 
country ; since that time a report has been issued recommendiRg 
the adoption of a destructor. 

Vestry of the Hamlet of Mile Esd Old Towx. 

Suneyot'i Report. 

Disposal 0/ House Refuse for tlte Year Ending Mank 2j(A, 1898. 

The qu.intity of ashes and breeze sifted and put on rail was 

10,837 tons, and 2,368 tons of rotigh dust was also put on rail, 

' Sec papvr read bel'jrc liie Association of Cleansing SuicraiicDdcnteb 
Dcceinbcf iMijq, by Mr. Arlluir May, Clcaiiaiiiy Supcriri: 
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the whole being used for brickmaking purposes. 6,630 tons of 
core was loaded into barges and sent to shoot at Edmonton. 

During the year, 9,163 tons of light rubbish were burnt in the 
furnaces at Devonshire Street Depot, and the residue, amounting 
to 1,078 tons, was disposed of on rail. 

It will be satisfactory to find that the sale of ashes and breeze 
amounts this year to nearly ;^8oo more than last year, but there 
is great difficulty in getting marketable commodity out of the 
material which is now coming in, and the ultimate result will be 
that the whole will have to be destroyed, as the cost of sifting so 
largely exceeds the amount received. 

Cost of disposing of house refuse for the year ending March 

25th, 1898 : — 

1896. £ s. d. 

Carriage and other disposal of refuse ... ... ... 1,198 12 5 

Sifting, loading and burning ... ... ... ... 1,984 11 10 

Rent of wharf and siding ... ... ... ... 160 o o 



3,343 4 3 



Less amount received and receivable for sale of ashes, breeze 

and clinkers ... ... ... ... ... 371 17 2 



£2,971 7 I 



1897. £ s. d. 

Carriage and other disposal of refuse ... ... ... 1,011 11 9 

Sifting, loading and burning ... ... ... ... 2,389 1 7 

Rent of wharf and siding ... ... ... ... 160 o o 



3.5^ 13 4 
Less amount received and receivable for sale of ashes, breeze 

and clinkers ... ... ... ... ... 580 14 6 



p,()79 18 10 



1898. £ s. d. 

Carriage and other disposal of refuse ... ... ... 828 12 11 

Sifting, loading and burning ... ... ... ... 2,499 3 i 

Rent of wharf and siding ... ... ... ... 160 o o 



3,487 16 o 



Less amount received and receivable for sale of ashes, breeze 

and clinkers ... ■ ... ... ... ... 1,471 14 6 

jf2,oi6 I 6 



Refuse Disposal in London Sanitary Distiicls. 

Disposal op Street Reftse. 

£ ,. i. 

Use of shoots ... 303 11 o 

3,991 tons uere sent to £anneis 

for manure at a cost of 196 16 9 



£.501 



Paddiitglon, — Disposed of bj- contract, soned, stfi 

St. Pancras. — Here Messrs. Goddard, Massey, 
erected an i8-ceU destructor. Forced draogfat is | 
Sturtevant Blowers ; each cell is said to deal wttli aboot 7||[ 
per day. 

PluinsleaJ. — Cluifiloa Pansh, Lee and Ktdbrook Pan 
sicad Parish. — ^Here it has been customary to tip the 1 
some low-lying land near the rivereide, bat tenders ha* 
been invited for the erection of a 12-cell destructor b 
connection with the Electricity Works. This a 
been au'arded to Messrs. Meldrum Bcotbcrs, I 
of their 3 four-grate unit Simplex destructors, 1 
3 Babcock and Wilcox boilers with 1^27 square feet of I 
surface each. 

The maximum capacity of this pbmt will be abooi 16a t 
per 24 hours, but as the immediate quantity o£ refuse t 
with is only 60 tons per day, one unit and boiler can a 
standing for flue cleaning, etc. In additioa to I 
destructor of the type in London it u'ill be unique i 
ways, a chimney only 80 feet in height »"iJI be provided, 
enlirely new departure for a large plant such as this. 

The whole of the a\~ailable power will be used for electric i 
lighting. Large motor vans will be etnptoyed for cc^lectioa at I 
the refuse, and both the destructor and electricity worios wifl be f 
equipped in a thoroughly up-to-date manner. The whole { 
scheme has been prepared by, and will becarried throu^ u 
the supen-ision of, Mr. Frank Sumner, A.M.I.C.E., the Borou^ J 
Surveyor, and Mr. J. B. Mitchell, the Borough Elcdrkal 1 
Engineer. 

Poplar. — Messrs. Goddard, Masse>', and Warner erected a 1 
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Rolhcrliilhe. — Here the Veslrj' have erected a a-cell Beani 
and Deas Destructor, with two Babcock and Wilcox Boilei 
eacli 64 horse-power, in connection. Each ceil will comfortat4 
deal with 15 tons per 24 hours. 

S/iora/i7c7i.— This plant has been too often described to ( 
for any lengthy description in this work. To briefly descrid 
same, the installation comprises 10 cells, built by Mes 
Manlove, Alliott. and Company, Limited, together with fivt 
Babcock and Wilcox Boilers. The general arrangement of c 
and boilers has been aptly termed " sandwiching," that is, t 
boiler is set between two cells. 

Each boiler is provided with an ordinary grate, hand-tired i 
the usual way, so that when it is found necessary coal can a 
be used direct on to the grate under the boiler. 

The refuse is shot from the carts into electric hoists, whicl| 
work in connection with Boulnois and Brodie's patent chargin 
arrangement which is used for feeding the cells. Here will t 
found figures of some tests made with the whole plant, and a 
other data, which will be found interesting, although not s 
complete as might be said to be desirable r — 

EVAPORATIVE TESTS AT SHOREDITCH DESTKUCTOK 
AND ELECTRICITY WORKS. 

Test No. I,— DtKATioN Five H<htrs, « a.m. to 1 p.m. 
Jnnuary loth, I89<J. 
Tolail water evaporated from and at 212° Falir. 72,220 lbs. 
Total refuse burned ... ... ... 75,092 lbs. 

Refuse burned per hour ... ... ... t5,oiH-4 lbs. 

Refuse burned per cell per hour ... ... 1,501 Iba.^ijLivls. iqr .I7ft| 

Numlwr of cells in use ... ... ... 10 

Number of boilers in use ... ... ... 5 

Water evaporated per hour ... ... 11,445 lbs. 

Wafer evaporated per boiler per hour ... a,8Bg [bs. 

I, HP. per boiler per hour, taking 20 lbs, 
sUiimpcr I.H.P. perhour ... .. 144 1.H.P 

Walcr evaporated per lb. of refuse burned 

n and at 212° Fahr. ... ... 096 tbs. 



Tbst No. n^DuRATios Five. Houks, 3 I'.h. to 8 P.IC 
vaporated ... ... , 108,311) lbs. 

evaporated per hour ... . JI.WjjS lbs, 
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Eledric fans 

ElectriL' Fans, total units used 
Electric lifts and tipping trucks 
Total units used by Destructor 
Total energy melered olil ti 

dueling [31,140 B.T.IT. -lupplied to r 

destructor 
Cual consumed (value jf 1,308 14JI. M,) 
Refuse burned ... 



16,201 Ions. 

e ti^ures of refuse hikU 



11 is of considerable interest to look into comparativi 
coal used during the year ending March 35th, 1M09. 

Firstly, 1,344 '""^ equ:il 3,010,560 pounds of Welsh coal, tllis should, t 
uood conditions, evaporate ten pounds of u-ater per pound nf fuel, c(|ttaH 
30,105,600 pounds of water evaporated. 

Secondly, if we take the refuse consumed during Ihc same period — 26,300 
Ions equal 5)4,690,240 pounds, and if, for purpones of iu-guinent, we allow ai 
evnporation of one pound of water per pound of refuse, we have titc following 
very significaul comparative figures ; — 



26.2( 



LbK of W«ter 

5X ,61)0,240 
30,105/100 



Thus one yc.ir's coal consumpt, hurned under good cot^dilions, would gi 
more than half as much steam as a year's supply of refuse, even assuming ntf 
average evaporation of one pound of water per pound of refuse. 

St. Saviour. — Disposed of by coiilnict, bai^^ed away. 

SI. Olavts. — Disposed of tiy coiitriicl, Iwiryed away. 

Siraiui. — Here a 6-cell Horsfall Destructor has been erected.! 

M'liiuisieiirlh : Chiphiim Parish. Slrcatham Parish, Tooling 
Palish, Piiliicv Piin'sh, Waiuiswi^rtk. — Here a 4-cell destructoi 
of ihe Beamati and Deas type has been erected with B»bcuc)a 
and Wilcox Ixjilers of 150 horse power. Each cell den 
with about 18 tons per 24 hours, 

WNliniiister : SI. Raines, St. Maitan-I, SI. JoAh,— Dispose 
of by contract, barged away. 

St. Marliit in the Fiehk. — Disposed of by coTilracI, biirj{« 
away. 

H'hilecha/tei— Here is a deslriiclor of Ihc Fryef type, erecteq 
by Messrs. Manlove, Alliott, and Company. The first 
were erected in 1886, and extensions have been made sincej 
the last qnile recently. 
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U'oolwitli. — A 6-i:ell destructor of the Fryer type was erected 
in 1893 by Messrs. Maiilove, Alliott, and Company. 

Ill Colonel Codrington's report to the Loial Gbveminent 
Board in 1888, he giive the following aiialvsis of London refuse. 

Ptrtcni. 

Ashes 526 

Breexc IcindcrsI ... .. ... . iXH 

Soft core lanimaUnd vcgrtabic rcdiM!) ,. r4J 

Hard core (hrohen potterv, Ac.) .. - 2-g 

Coal o'i5 

Bones 0-15 

Oldiroii ',.'. '.'. 035^ 
Old metals ... ... ... ... ,, .. O-0J5 

WtiiicKlass ,. ... ... ... ... ... 0-075 

Blatk Kliiss 0-225 

London Ash Bim Kkfusk. 
The following analyses are taken from a paper read hy Mr. 
Jos. Russell before Ihe Sanitary Institute on February loth, 
1892. 
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Ptraul. 
BywdfihL 


Hrce/t- idiidcr-; a.id ;ishv!.t 

Fine dust 

Vegetable, animal und varJiius mineral iiiall<:rs 

Waste paper 

Straw and fibrous malcrial 

Bottles (5.000) 

Coal and coke 

Tins 

Crockery 

Bones ... 

Broken Glas^ 

Raits 

Iron 


f>ii ^ 4 

1>7 I N 

44 3 .1 io 

30 i« 1 (. 

B :> 14 
7 u 2 22 

5500 

41123 

^ 15 3 16 


4-61 

42B 
322 

out 
07V 
055 
0-4)1 

0-47 

oai 

100«J 


^^^^^^^^HnfMmly Coundl report dated May lOIh, 1803. ^^^^^H 



CHAPTER XI. 

Refuse Disposal ix the Great Towns of Exglaxd 

AND Wales.* 

Birkenhead (population 110,631). — Here are two installations, 
'each of 12-cells ; the first was of the Fryer type, and was 
put down in 1896. The more recent plant is by Messrs. 
Goddard, Massey and Warner. Each cell deals with about 
seven tons per 24 hours ; cost of disposal 102 id. per ton, not 
including cartage to the depots. 

Birmingham (population 510,343). — The tirst cells were 
erected in 1877 by Messrs. Manlove, Alliott and Company. 
Since then several extensions have been made, and at the 
present time over 50 cells are in use. Six tons are consumed 
per cell per 24 hours. The greater part of the available steam 
is used for the steam-jacketed dr^^ers. The pan system still 
largely prevails in this city, the pans being collected periodically 
at night, and the faecal matter is converted into a concentrated 
manure or poudrette, for which there is a ready sale. Notwith- 
standing the large number of cells in use in Birmingham, a very 
large quantity of refuse is still being tipped, as will be seen 
from the following table. 

Total quantity of refuse collected during the year, 1897, 

disposed of as follows : — 

Tons. 

Refuse sent to tips, principally barged ... 34,703 

Refuse dealt with by destructor ... ... 96,309 

Mixed manure, ashpit manure, fish, sweepings, 
sent to tips by boat, to fields by cart, or 

sent away by rail to order ... ... 74,855 

Brickbats sent to tips ... ... ... 416 

Material sold, comprising : — 

Oyster shells ... ... ... ... 15 

vjiass ... ... ... ... 19 

Scrap tin ... ... ... ... 296 



206,703 tons 

*So called by the Registrar General — thirty-two in number — generally 
speaking they are cities and towns with populations exceeding 100,000 ; it will 
be understood that all are county boroughs. 

100 
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Blackburx (population 133,000). — Messrs, Mimlove, AUiott 
:md Company erected eight Frjer celts in 1897. and extended 
in 1890. Six tons per cell per day are consumed ; cost of 
destruction lod. per ton. A fume cremator is used, with 
coke as fuel ; ihis adds .;id. per Ion to the cost of refuse 
disposal. Messrs. Meldrum Bros.. Limited, erected two cells 
early this year, which are repoited to he doing very s:itisfaclor>- 
work. The Corporation have also recently decided to install 
some Heenan Twin Cells, made by Messrs. Heenan and Fronde, 
Limited, of Farnworth. 

BoLTOx (population i6i,376).^Here are two installations 
at present. Messrs. Manlove and Company put in the first 
of ei^ht cells in 1881, in 1897 ten additional cells were erected, 
chiefly of the Corixa rat ion's own design. The cost of destruction 
appears to l>e 8id. per ton for labour. Messrs. Meldrum Bros., 
Limited, now have in hand 8-cells Beaman and Deas' patent for 
the Corporation, to be erected at the Sewage Pumping Stuliou, 
to deal with pressed sewage sludge as well as refuse. 

Bkadfokd (population 235,000).— The destructors here were 
erected by Messrs. Manlove, Alliott and Company in 1880, 
and have been considerably extended since. There are now 
four installations as follows :^H am merton -street, 12 cells ; 
Sun bridge- road, 9 cells ; Clift"e-!ane, 8 cells ; South field- lane, 
8 cells. At Hammerton-street the r^ cells are of the Horsfnll 
type, 9' 1 3 tons per cell per day are consumed ; at the other 
three instilLilions all the cells have Horsfall's Forced Draught 
applied. The Corporation have recently contracted with 
the Horsfall Destructor Company lo erect some additional 
dcslruetors. 



Tkst op the Hohsfall Destkl-ctor at Bh. 
October i8th to 33rd, 1R97. 
Niiml»er of cells ... ,,, Six 

Tj-pe of cells ,.. 
Duration of test 
Mature of fuel ... 



Back lo hack 
141 hours 

Unscreened midden and 
market refuse 



Number of men employed, includ- 
rattcndant .,. 



Seven 
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Wages ... ... ... 4s. 8d. per day 

Total quantity of refuse burned ... 721,280 lbs. =322 tons 
Total quantity of refuse burned per 

cell per 24 hours ... ... 20,462 lbs. =9* 13 tons 

Total quantity of refuse burned per 

cell per hour ... ... 8526 

Total weight of water evaporated... 523,000 lbs. 
Total weight of water evaporated 

per hour ... ... ... 3,709 lbs. 

Total weight of water evaporated 

per cell per hour ... ... 618 lbs. 

Water evaporated per pound of 

refuse burned ... ... 725 lbs. 

Weight of clinker produced ... 205,460 lbs=9i72 tons 

Weight of fine ash produced ... 13,401 lbs. =6 tons 

Total weight of residuals ... 218,861 lbs=97'23 tons. 

Percentage of residuals ... ... 303 per cent. 

Steam pressure maintained, by 

recorder ... ... ... 60 lbs. 

Temperature of feed water . . . 50° Fahr. 

Temperature of gases in main flue 1,800° Fahr. 
Temperature of gases at chimney 

bottom ... ... ... 900° Fahr. 

Average air pressure (water gauge) §" 
Total indicated horse power per 

hour (at 20 lbs.) ... ... 18545 

Total indicated horse power per 

cell continuously ... ... 30*91 

Indicated horse power hours per 

ton burned ... ... ... 81 * 

Steam used for jets. 

Duration of test ... ... 6 hours 

Total water evaporated ... ... 1,400 lbs. 

Total water evaporated per hour ... 2,333*3 ^^^• 

Total water evaporated per cell ... 388*8 lbs. 

Brighton (population 120,490). — Twelve Fryer cells are 

installed here, and also Boulnois and Brodie's patent charging 
apparatus. Seven tons per cell per 24 hours is consumed. A 

30 horse power boiler was set with these cells in 1896, the 
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stcjim from s;ime bciny, used for driving mortar mills 
r^tone breaking machinery. 

Bristol (population 318,0+3). — In 1892 16 Fryer Cells v 
erected, steam forced draught was applied to eight cells. Each ] 
cell consumes 7^ tons per 34 hours. 

BvRNi.EY (population 102,860). — For many years one of ] 
tlic old "'Beehive" Destructors w;is used here, but although | 
it did very well in its day this type is now quite obsolete. 
In 1898 a 2-cell Beaman and Dea.s Piitent Destructor wiis J 




erected, and this is said lo h.ive done very satisfactory work 
indeed. Each cell consumes 13 tons per day. 

CARDrFF (population 177,000). — The question of erecting 1 
destructors has been before the Council here for the past 
three years ; it is expected that a decision will now be arrived at 
very shortly. 

Choydox (population 134,120). — The refuse is at present 
)>iuily lipped and partly sold. The Council have had the 
erection of a destructor under consideration for a long time past. 
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Derby (population 101,770). — In 1882 six Fryer Cells were 
erected, and in 1898 Messrs. Goddard, Massey and Warner 
erected six cells ; each cell deals with seven tons per 24 hours. 

Gateshead (population 100,311). — No destructor has yet 
been erected here, but a crude furnace is used for burning 
a small portion of selected dry refuse, and any condemned 
bedding, etc. 

Halifax (population 99,000). — Destructors have not yet 
been adopted here, but the question is now before the Council. 
HuDDERSFiELD (population 102,454). — Messrs. Manlove, 
Alliott and Company erected a lo-cell Fr^-er Destructor in 
1 891. Each cell consumes six tons per 24 hours ; the cost 
of burning is lojd. per ton. A fume cremator is used w4th 
coke as fuel. Two cells of the Horsfall type have been erected 
at the Deighton Sewage Works, dealing with a quantity of 
sludge. 

Hull (population 229,887). — In 1882 six Fryer Cells were 
erected ; these were worked with natural draught until 1898, 
when Horsfairs Forced Draught was added. Recently Messrs. 
Horsfall have received instructions to erect 12 additional cells. 

Leeds (population 416,618). — The city of Leeds has four 
Destructor Works, comprising in all 50 cells made up as 
follows : — 

No. of Date 
Cells, erected. 
.6 1876 
1883 
1887 
1877 
1884 
1886 
1894 
1891 
1894 

1895 
The quantity consumed per cell varies from 67 tons per 24 

liours at Kidacre Street, to over 7 tons at Meanwood Road 

Depot. The cost of labour per ton burned varies from 69 to 

I3*46d., the cost per ton going up considerably when the higher 

quantity per cell per day is being consumed. 



Depot. 
Burmantoft^s 
Burmantofts 
Burmantofts 
Armley Road 
Armlev Road 
Armley Road 
Armley Road 
Kidacre Street 
Kidacre Street ... 2 
Meanwood Road... 8 



4 

4 
6 

4 
2 

4 
10 



Type. 
Fryer's, but with 
HorsfalPs Forced 
Draught added 



»» 



»• 



>) 



Horsfall type 



»» 



t» 



V 



»» 



»» 
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It is said that the dcstniclors here have been supplied wilh thefl 
follovviug iiiiscellancous colleclion in one year, in addition to theff 
usual refuse : — it com"s, 3 calves, 17 sheep, 4 goats, 298 pifp. S I 
turkey's, 2 carcases of beef, 38 qiuulers of beef, 9 cwts. piekledfl 
tongues, \2 cttts. herrings, Ji8 cwts. shell fish, i cwt. sugar, 285 ] 
dogs, 109 cats, 13 foxes, t seii serpent, 147 mattresses, 7 1 
hL'inkels, 36 carpets, 7 hearth rugs, beds, pillows, and Iwlsters, 

Leickster (population J08,66»). — Here :ire three Destructor 1 
Works. The first installation w-as madt; in 1890, and comprised 1 
six Fn."cr Cells ;U Needhiim Street ; in connectiou with theserl 
three Midlitnhnkii' Boilers have lieen ptit down. Sleam power is I 
supplied lo iin engineering works adjoining to the extent of 40 J 
indicated horse power, at the rate of £^ 15s. per horse power J 
|ier annum, hut complaints have lieen made that the supply 1 
of steam is very intermittent and unsatisfactoiy. 

In 1893 six cells, designed by the Borough Engineer, were! 
erected at Mill Lnne, and in the following year another similiir f 
installation was made at 1-cro Street. The cost for hibour per I 
Ion of refuse burned is given at K'zd. 

Messrs. Manlove, AUiott and Company, Limited, now have 
contract in hand for a 6-cell destructor to be erected in the I 
Humberstone and Evington district. The contract price is J 
^'6,755 19s. od. 

LlvKRl>ooL (|X)pulation 668,645). — Alxjul 44 cells lire now | 
working here, distributed as follows : — Charters Street, J4 cells ; 
the first 12 were erected in 1891, the remainder in 1893. 
Rithbone Road, si.\ cells erected in 1893 ; and Toxtelll I'ark. 
eight cells, white another six have recently been added. In ^ 
connection with this last extension, a Stirling Water-Tube Hoiler i 
was put down, the first boiler of this type to be used in connection | 
with destructors in the Kingdom. 

All the cells are of the Fryer type, and with most y( Ihcui I 
fioulnois and Brodie's patent charging apparatus is 

'About seven tons per cell per 24 hours is destroyed, Somu I 
coniplainis of nuisance have been made by resideuts in the I 
ueighlTourhood of the Toxteth Park destructor, and piosecutioit [ 
hiis lieen threatened, but as yet no action has been taken. 

Mr. W, Harpur. M.I.C.E.,' Borough Sur\eyor, CardilT. in 
report on the Liverpool installations, dated December, l( 
" The bulk of the refuse is sent to sea iu xlenm hop 
1 the earlier iiisl.illali"n->. 
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Kof which there are two. £ach hopper nmkes an average of four 
[journeys per week, and carries about 450 tons of lefuse per 
X journey, which is deposited in the Irish Sea, about 34 miles from 
I St. George's Pier, Livei-pool. It is found that in severe weatlier 
9 the hoppers cannot go to sea sometimes for several days together, 
r resulting in large accumulations of refnse on the dock wharf, 
which is afterwards very difficult to get rid of, 
" The working expenses of each hopper is about £30 per week, 
I The Corporation are contemplating discontinuing sending any- 
thing but burnt refuse from the destrnctors to sea. owing to 
complaints that the lighter kinds of refnse are washed up on the 
Welsh Coast." 

Manchestek (population 539,079). — Special interest attaches 
I to this city, because here the first destructor built on scientific 
I prinuples \i as erected. Ordinary furnaces of a very crude design 
I were adopted o\ er 30 years ago, but it was not until 1876 that the 
P Corporation decided to introduce some Fryer Cells. 
I There .ire now four large refnse depots in Manchester, and 
[ destruttor nist.illalions have been installed at three of the depots. 
I Four Fryer Cells were erected in 1876 at Water Street, and at 
I that time such satisfactory work was done that many Corpora- 
I tions throughout the country soon decided to instal a similar 
I plant. 

1 A few years later these furnaces were enhu-ged and remodelled 
I by the late Mr. Henry Whiley, who was then Superintendent of 
I Cleansing, etc. He also introduced a system of treating refuse 
I at the Holt Town and Newton Heath depots, 
I Mr. Whiley's Destructor, as erected at the depots in 
I Manchestei, has certainly been very successful. However, at 
1 Hudderslield the results with the s:ime type were not at alt 
I successful. 

I A number of Lancashire and Galloway Boilers have been put 
1 down at the depots for burning refuse directly on the grates. 
I These have been in use for u immber of years, with very 
I satisfactor\- results. 

I At Holt Town Works some _^5o,ooo has lieeii spent in 
I machinery for dealing with the various kinds of refuse. There 
1 are large desiccating in;iclnnes for treating excreta collected from 
lihe pail closets, and the concentrated manure produced is sold 
Bur Xi per ton. There are also means fur treating dead animals 
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and prodiiciiifi soap, (allow, and candles from the fats extracted. 

Paper has also lieeii manufactured from old rags, and oxide paint 

from old tins and iron, after taking away Ibe solder in a specially 

designed fnrnace. 
The destriiclors in Manchester, like those in ihe big rival city 

<if Liverpool, are altogether inadequate lo deal with the immense 

production of refuse, so that some 70,000 tons per year h.ive to Iw 

lipped. 

Recently, Messrs. MeUlrum Brothers, Limited, have altered 

fine of the Whiley Cells to give an increase of 50 per cent, in 

<liity. This is as an experiment, and preliminary to the alteration 

».f 17 cells. 

Colonel Codrington gives the average coniposiiinn of M: 

Chester refuse as follows : — 

Ptr tuit. 
Ashes and excreta in pails ,.. ... ... 64*5 

Dust and cinders... ... ... .,. 34'55 

Fish and bones ... ... ... ... 015 

Dogs, cats, hens, rabbits, etc. ... ... 005 

Boots, rags, hats, paper, etc. ... ... 005 

Vegetable refuse ... ... ... ... 005 

Glass, pottery, bricks, etc. ... ... ... 060 

Old iron and tin ware ... ... ... 005 

NEWCA8TLl£-oN-TY>:E(populiition 223,021). — ^Twenty ye-arsjiyu 
;i small furnace was erected in this city for burning paper and 
other hght inKammable waste, but it was not until 1885 that 
they commenced to deal with the refnse on infire scientiliu 
principles by erecting six Frjer Cells. 

In 1890 six cells were also erected by Messrs. Goddard, 
Massey and Warner, upon the working of which Mr. W. G, 
Laws, the City Engineer, reports very favourably indeed. 

The whole inclusive cost of burning is given at one shilling 
l>cr ton. 

In a recent report to the Town Improvement Committee, Mr, 
W. G. Laws, the City Engineer, remarks " that the disposal (rf 
refuse is becoming increasingly difltcult, and thai it ma 
presently lie deemed advisable lo build another dc»tructor. 
'I'hereis. iKiwever.u strong feeling in Ihe city that :w the exist iiif( 
cells are only dealing with a vety siouU quanlity per cell per day, 
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ihey mighl be so altered as to deal with a greatly increased 
quantity. While this remains undone, a section of the Council 
are Hkely to offer strenuous opposition to the erection of another 
destructor. 

Norwich (population 100,964). — Here a j-cell Horsfall 
Destructor was erected three years ago, at the New Mills 
Piuiiping Slalion of ttie Corporation. A Babcock and Wilcox 
Boiler, 80 horse power, with 735 square feet of heiUing, is used 
ill connection with the cells for supplying steam for driving air 
compressoi's for Shone's Ejectoi"S. 

Duiing the ofiicial lest by the City Engineer, ejich ccl? 
consumed 15 tons per 24 hours, with a total evaporation of 2,400 
ll>s. of water per houi*. 

Nottingham (population 236,000). — In 1882 live Fryer Cells 
were erected. Horsfall's Forced Draught was added to four of 
the cells in 1893. Each cell consumes about seven tons per day ; 
n Multitubular Boiler is used with the cells, and the steam 
generated drives an engine of 25 horse power. Additional cells 
are under consideration, the present destructor being inadequate. 

' " A councillor on Monday moved the adoption of a report of 
the Health Committee recommending the erection of a 
refuse de.structor. at the Eastcroft, at a cost of about _^2i.ooo, 
nud one at Radford at a cost of about _fiO|0O0, The 
speaker said that, at the present, they had a 5 -cell 
destructor, which was able to deal with 7,500 tons, leaving 
15,500 Ions to be dealt with. The cost was something like 
3s. 8d. per ton, but the new destructors would reduce the 
cost to about 8d. or 9id. per ton. There would, therefore, be a 
saving of about 3s. per ton on about 7,000 tons. The 5-cell 
destructor required 14 men, while a 12-ceIl destructor, working 
24 hours, would only require 34 men — six for each shift. They 
anticipated that by utilising the heal which was generated 
by the cells. Ihey would have from 450 to 500 horse power 
of continuous steam in the 24 hours. Thai they inlcnded 
to utilise for the production of electricity, either for driving the 
tramways in the southern division or for hghling purposes. 
The value of the steam to the Electrical Committee would 
be something like ^4.000 per year. The reporl was adopled." 

' See llic .Snnrvur, Scplcinbcr iznd, lyooi. 
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Plvmoith (ivipulalion 100,000 csliiDiiivd).- Thu Ui»tpiiiul|ilt| 
have contmcted with Me.'tsrs. (imkhinl, Miiiwtiy ami WilldwV 
to erect 10 of their Warner Perfeclus Celh 

PoMTSMotTH {population 160.000).— Hcrt- Ihc iitIhmu |« H||t| 
tipped oil ^^-astc lund 1 the qiiealion nf eicclliiK n ■ItmlttH.liif 
hiis been before the Council for i\ loii^ lime, bul ii<)piii^ivii«|)|U 
Iiecn m:ide ; ;ind, aUhouKh over uo liitu ii| \*<imu |ivi iJnU 
is produced, yet ihis important town w oiilil iipp«i|it in \tu lUf 
nearer the erection oE desUgflfl^^^ WH* ihtf ihmi I^ 
years ;tno. 

Much indignation has befl^^^^^^Hotiilmttfil ttmmtt 
caused by the tipping of tM^^^^^^Ktiit |. him'Iw In |||| 
in the chapter deahng w8 ^^^^^^^^^ 
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Pkeston (popuLitiou 116,358), — ^Twenty- eight Fryer Cells 
have been erected here for many years paat, 18 of which are in 
regular use. Six tons per ceil per day are consumed at a cost (if 
lod. per ton for labour only. 

Salfokd (population 315,702).— A fi-cell Fryer Destniclur 
was erected in 1882, and was operated until early in iSgfi, when 
the celk were altered to the design of the late Mr, C, E- 
Hatl, M.I.M.E., Superintendent of Cleansinjj. 

Some 18 other cells are also working, desi^jned by Mr. Hall, 
who claims that his cells will burn 20 per cent, more than 
Fryer's. The average cost of burning each ton ol lefnsc is 
()d, per ton (or furnace men's wages only. 

' At the main works provision is made (or the housing of 
stray dogs, which, if not claimed within reasonable time, are 
caged, drowned in the canal, and then cremated in Ihe cells. 

Recently tenders have been invited for a 2 or 3-cell destructor 
to be erected in connection with an existing Lancashire Boiler, 
and also a 6-cell destructor at Carey Street depot. In each case 
a guarantee as to steam raising is asked. 

Sheffield (population 356,478). — Messrs. Goddard, Massey 
and Warner erected six cells here about four years ago lo 
burn 10 tons per cell per day. 
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Destrlxtor, Sheffield, 
Statement from March 25th, 1899, to March 25th, 1900 : — 



Number of cells 

Number of hours worked 

Total number of loads cremated ... 

Total weight ditto (in tons) 

Tons o( refuse burned per cell per 

day of 24 hours 
Loads ditto. ditto,ditto ... 
Total weight of clinker residuum... 
Per cent, ditto... 
Cost per ton cremating refuse, 

iucludiog tiluiJhS iuul iixa 



Six with the exception 
of one for six days 
7.336 
16,610 
1 6,750 

9ji tons 
y tons 
4,247 tons 
2^lj tons 

1^ i^d. 
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Cost per load cremating refusf, 
including clerks and foreman ... is. j'jd. 

Ditto ton, stokers and char^jers 
■wof'ts only ... ... ... S^d. 

Ditto load ditto, ditto ... ... «ijd. 

NoTK. — Included in the idiove cremation were: — 815 
multresses, 53 beds, 11 pillows, 15 dn^p, 7 pi^s, i ton nibbits. 
I ton 4 cwt. German yeast, 378 tons 14 cwt, lisli. 

SfXDEHlJVND (population 143,849).— Destructors have not yet 
been erected here, but the Conncil are considering the adoption 
of same at present. It is sjiid that their 80,00a tons of refuse and 
contents nf privy middens cost ^'12,000 per annum to remove. 

SwANSKA (population 100,000). — Up to the present the refuse 
is tipped ; the question of erecting destructors has been before 
the Council for three years past, but no decision has yet 
been come to. 

West Ham (population 286,654). — The erection of destructors 
is now under considenttioii, and will no doubt be seriously 
taken in hand after the several works now in hand are 
completed. 

Wolverhampton (population 93,000). — The best of the 
refuse is sent with night soil and dry ashes in canal boats 
to farmers ; unsuitable refuse is carted to tips. 

A deputation have recently visited a number of destructor 
installations, and an exhaustive report has been prepared and 
presented to the Council, strongly recommending the adoption 
of a destructor, and that the power be used for electrical 
purposes. 



CHAPTER XII. 
Progress in Refuse Destruction in County Boroughs. 

Barrow-in-Furness (55,570). — Have recently contracted 
with Messrs. Meldrum Bros., Limited, for their Simplex Patent 
Destructor — eight cells. The refuse has been tipped and given 
away to farmers, the expense involved in handling being 
very considerable. 

Bath (52,600). — In 1895 Messrs. Goddard, Massey and 
Warner erected eight cells of their Warner Perfectus type. 
The consumption per cell is about five tons per day. 

Complaints have been made recently as to offensive smells 
from this destructor, and at a recent meeting of the Council it 
was decided to ask the makers to arrange for the nuisance to 
come to an end. 

Bootle (53,544). — A i2-cell destructor of the Leeds type 
has been in use here for some years past ; owing to the 
arrangement for the collection of the refuse, the destructor 
is worked rather intermittently. The cost per ton destroyed 
is given at io*6d. for labour and materials only. 

Bury (60,000). — In 1879 four Fryer Cells were erected ; these 
were used until 1897, when they were replaced by six cells of the 
Warner Perfectus type. Recently the corporation have con- 
tracted with the Horsfall Company, Limited, to erect six cells. 

Evaporation Test at Bury with Warner's "Perfectus" 
Destructor, by Mr. Watson, Electrical Engineer. 

Duration of test ... ... ... 4 hours 

Number of cells in use ... ... 6 

Total refuse consumed in four hours... 9 tons i cwt. 

Evaporation per hour ... ... 2,700 lbs. 

Temperature of feed water. . . ... 50° Fahr. 

Evaporation per lb. of refuse ... '532 

iia 
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On a basis of 20 lbs. of ste»im per 

indicated horse power per hour, each 

cell gave ... ... ... 22 5 indicated horse 

power per hour 
Temperature ... ... ... 1,350° Fahr. 

Canterbury (23,026). — Only a year ago a Beaman and Deas 
Patent Destructor was erected here in connection with Babcock 
and Wilcox Boilers, to supplement the steam supply to the 
Electric Lighting Station. 

The cells were each to have a capacity of over 15 tons per 
day. That they are able to do very much more than this will 
be seen from the figures of the official test here shown. It will 
be noticed also that the evaporation is remarkably good. 

Result of Official Test Carried Out at Canterbury 
Destructor and Electricity Works with the Beaman 

AND Deas Patent Destructor. 

(Robert Hauimoiui, Esq.y M.I.CE., M.LE.E.^ Consulting Engineer.) 

Two cells in use with a total of 50 square feet of grate, with 
one Babcock and Wilcox Boiler with 1,619 square feet of heating 
surface. 

Quality of refuse... ... ... Dry, and of average 

quality 

Duration of test... ... ... 8| hours 

Average temperature of feed ... 123° Fahr. 

Average Iwiler pressure ... ... 135 lbs. 

Refuse consumed ... ... 29,400 lbs. 

Water evaporated ... ... 41,280 lbs. 

Ditto per pound of refuse under 

actual conditions ... ... 14 lbs. 

Ditto from and at 212'' Fahr. ... 1*58 lbs. 

Ditto temperature of feed water at 

60*^ Fahr. ... ... ... 1*28 lbs. 

Refuse burnt per hour ... ... 3,360 lbs. 

Refuse burned per hour per square 

foot of gnite ... ... ... 67'c^\\>s. 
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Water evaporated per hour iiver.iKe 4.717 lbs. 

ttite of burning per day uf 12 hours 18 tons 

Percentage of residue or clinker ... 2861 per cent. 

Total weight of residue or dinker ... 5 tons 3 cwt. 
Temperature in combustion chamber 

by copper test ... ... 2,000° Fahr. 

CtlKSTEK (40,000). — Destructurs h;ive not yet been adopted 
here. The refuse is tipped on low lying land. 

Coventry (52,7 24). ^H ere a [Kirtion of the refuse is given lo 
farmers ; the remainder is tipped. The destructor question has 
been before Ihe Council. 

Devonport (54,736). — A Willonghby Destructor was erected 
here by the Patentees on trial, but failed, and the Corporation 
declined to take it over from the Vendors. 

Dudley (45 ,740), ^Destructors have not yet lieeU adopted 
here, but the question is under consideration in connection 
with the electric lighting scheme. 

Exeter (37,580). — Destructoi-s have nol yet been adopted 
here, but the question is now under consideration. 

Gloccester (41,000). — Have recently contracted with Messrs. 
Heenan and Fronde, Limited, for two of their twin cells. 

Great Grimsbv (56,000). — The Horsfall Company, Limited, 
have 12 cells in hand for this CorfiD ration. 

HaNLey (60,000). — The Horsfall Company, Limited, Iwve 
eight cells in hand (or this Corporation. 

Hastings (72.668). — In 1889 a 4-cell Fryer Destructor was 
erected here, with a cremator, but this is not constantly used. 
Nine Ions per cell per day are consumed. 

Ii-swiCH (61,434). — "^^^^ Council have had the question of 
erecting destructors before ihem for some three years past. A 
mi3ve is likely lo be made shortly. Plans are at present before 
the Council. It is definitely decided to erccl a destructor in 
connection with the Electric Light Stalion on the Portman 
Road site. 

LiscOLX, — Here tlie refuse is tipped. 

MniiiLEsuoKoi'CH. — Here the refuse is tipjied. In May, 
iSi^^. ihe Sanilary Committee decided to continue tipping for 
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Newport, Mosmouthshire. — Here the refuse is tipped. 

Northampton (65,500). — The Council are now considering 
ihe matter in connection with profK>sed electric traction scheme. 
Plans and tenders have been invited and sent in. The Borough 
Engineer has lu report on same. 

Oxford (53,200). — The refuse is partly lipped, the remaindd 
is sold for manure. 

Reading (69,477). — The lefuse is tipped at the Sewage Faring 
a portion being consumed on the grates of three Lancashire^ 
Boilers. The destructor question is being considered in connec- J 
lion with electric traction. 

Rochdale (7[,4oi). — Messrs. Meldriun Brothers erected twod 
cells here some six years ago. Each cell burns about one toaj 
per hour. In connection with the cells are two 30 ft. x 8 ft.J 
Litncashire Boilers, which continuously give about 300 indicated] 
horse power per hour from unscreened refuse alone. 

The figures of two tests at Rochdale are here given. One 1 
test was made, it will be noticed, with the worst possible refuse 
obtainable, so that the difference in the efficiency of the 
destructor might be seen as compared with average conditions. 

At Rochdale five Cornish Boilers are also fitted with Meldrum 
Patent Furnaces, and fired with refuse, the steam being used for J 
desiccators dealing with excreta. 
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TESTS MADE OX THE MELDRUM PATENT DESTRUCTOR, 
AT THE CORPORATION SANITARY WORKS, ROCHDALE, 
UNDER THE SUPERVISION OF F. W. BROOKMAN, ESQ.. 
RESIDENT ENGINEER. 

At this station there are two 30 ft. X 8 ft. Lancashire Boilers attached to 
four Simplex jjrates, and the steam is used in c*onnection with the manufacture 
of manure. 

The refuse burnt was the ordinary refuse of the town, just as brought in by 
the carts. No screening of the material was attempted (except that a few 
bricks, tins, etc., were not fired by the attendants), and all the tY>nditions were 
those of everyday practice. 



Date of test 

Duration of test ... 

Total refuse destroyed 

Refuse burnt per hour 

Refuse burnt per hour per 
square feet of grate 

Water evaporated per pound 
of refuse 

Equivalent evaporation from 
and at 212^ 

Number of boilers used 

Temperature of feed water 

Total water evajx^rated 

Water evaporated per hour 

Equivalent evaporation from 
and at 212' 

Average steam pressure per 
square inch 

Percentage of CO, in pro- 
ducts of combustion 

Percentage of CO in pro- 
ducts of combustion 

Percentage •»! tree oxygen 

Highest temperature in com- 
bustion chamber 

Lowest temperature in com- 
buMiiMi chamber 



Miu-. I, 1895. 

6 hours 

1 1 '4 tons 

4.356 lbs. 

473 lbs. 
164 lbs. 

1-97 lbs. 

two 

$y P\'ihr. 

42,072 lbs. 

7,012 lbs. 

8,43 » Ihs. 
113 lbs. 

nil 

U)SS Fahr. 
I2i)0' Fahr. 



Nov. 14, 1895. 
6^ hours 

1375 l«"s- 
4,738 lbs. 

526 lbs. 

I 39 lbs. 

iM lbs. 

one 

S2' Fahr. 

42,(;oo lbs. 

6/xx) lbs. 

7,»)8o lbs. 

I I ^ lbs. 



Nov. 15, 1895. 
6i hours 
14*3 tons. 

4,945 It^^- 
549 lbs. 

I 47 lbs. 

178 lbs. 

one 

52^ Fahr. 

47,400 Ib.s. 

7,2()0 lbs. 

8,J<>0 lbs. 

1 14 Ib.N. 



It was found that siune heat passe<l the damjx'r and evapt>rated (x) and 54 
gall«>ns of water yK'V hour respectively, in the stand by N>iler, these items we're 
therefore included in the atH>ve figures. 

The ordinary- staff only were employed during these tests, which a>nsists of 
three men who do the whole wivk : charging, clinkering. and wheeling 
clinker bv turns. Ci>st of laNuir Uvr burning the refuse. 7jd. per ton. 

{Sii*tnif\ K, W. BROOKMAN. 



ill Cotinty Horouglis. 
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AS IXSTASCE OF SPECIALLY BAD REFl'SE SELECTED IN 
WIXTER TO SHOW THE MISIMUM REACHED. 

F. W. Brookman, Esq., Superintendent of Rochdale Sanitaiy 
Manure Works, writes as follows : — 

I purposely t^lettctt the [iinds n[ refuse dS twd an I cimid );i.-l Ihciii, aiitl the 
refuse consisted principally uf very tine nshcs ; when yi>u ciiii«dcr that Ibi 
mrriiturc and the oimhiislible does nnl came lo half of Ihe loliil wci|^it ot' 
the refmc, you will be ubic lo form some idea ns lo what really cun be doiM 
in Ihis tlass of work. 

This sample was much worse than we gel in summer, and we iirid thai 
while the qiiatily docs vary between winter and summer, yd it does 
ii lest exteiil than the quantify, and while there is less ashes and dnder Iherc 
is more paper or lif,'hl lUiff actordinjjly, or in perccntaite. 



■ ROCHRAI.K SAXITAKY WoHKS, 



DULKMBKH iHtll, 

Retiise burned 
Dumtiou of lest 

Tempera lure nf feed water 
Area of grate ... 
Number of boilers in use 

Total refuse burned 
Refuse burned per hour 

Percentage of clinker ... 

Total weight of clinker... 

Water evaporated 

Water evaporated per hour 

Water evaporated per lb. of refuse 

Temperature of combustion 

Aver.ige blast pressure in ashpits... 
Average steam pressure 



1894. 
Unscreened 
9 a.m. to 5.30 p.m., 8^ 

hours 
54° Fahr. 
90 square feet 
2 Lancashire type each 

30 fl. X 8 ft. 
1 1 tons 6 cwts. 
3,977 ll>s.=r 

cwts. 3 qrs. 
50- 1 1 per cent. 
5 Ions 13 cwts. 
3,450 jpillons 
40e;-8 gallons 
J -36 ll>s. 



ton, 4 



1660° to 2000° Fahr. 
3 in. of water 
III lbs jwr square 
inch 

St. Helens (86,588).— Only a few weeks since the Beamanani 
Deas Patent Destructor was got to work here. The contract 
w;is in hand at the lime Messrs. Beanian and Deas, Limilcd, 
into liquidatioji. and Messrs. Meldrum Bros., Limited, wba 
purchased their business recently, completed the contnict. 
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Babcock and Wilcox boilers are used in connection with 
the cells, the steam being used for electrical traction. The 
figures of the official test are here given. It will be noticed 
that the refuse was actually burned at the rate of 103 lbs. per 
square foot of grate per hour. 



Official Test of Beaman and Deas' Patent Destructor. 

St. Helens Installation. 

Two cells in use only, and one Babcock and W^ilcox Boiler, 
with 1,741 square feet of heating surface. 



Date of test 

Duration of test (10.30 a.m. to 

5.50 p.m.) 
State of weather 
Kind of fuel burned 

Total weight of fuel burned, 

16 tons 18 cwt. 2 qrs. 
Weight burned per hour 
Weight burned per square foot of 

grate area per hour (50 square 

feet^ 
Total weight of clinker and ash, 

5 tons 6 cwt. I qr. 
Percentage of clinker and ash 
Total water evaporated ... 
Water evaporated per hour 
Water evaporated per lb. of refuse 

(iciuai ... ••• . ... 

Water evaporated per lb. of refuse 

from and at 212° Fahr., includ- 
ing economiser 
Temperature of water in tanks ... 
Temperature of feed water from 

economiser ... 
Average steam pressure. . . 
Average air pressure under grates 



April loth, 1900 

7 hrs. 20 mins. 
Fine, windy 
Unscreened ashpit 
refuse 

=37,912 lbs. 
5,169 lbs. 



103 lbs. 

1 1 ,900 lbs. 
31 '36 per cent. 
48,216 lbs. 
6,575 lbs. 

I 27 lbs. 



1*54 lbs. 
46° Fahr. 

190° F'ahr. 
132 lbs. 
31 in. 
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Temperature in combustion 

chamber, by copper test ... 2000^ Fahr. 

Temperature in main flue, before 

economiser ... ... ... 537° Fahr. 

Temperature in main flue, after 

economiser ... ... ... 358*^ Fahr. 

Percentage of CO,, average for 21 

readings ... ... ••• 10*4 per cent. 

Percentage of O, average for 20 

readings ... ... ... 916 per cent. 

SouTHAMPTOX (ioo,ooo). — In 1897 a 6-cell Fryer Destructor 

was erected, and extended in 1898 ; in 1895 Messrs. Goddard^ 

Massey and Warner erected four cells. The cost per ton 

destroyed is 6d. for labour only ; the power derived is used for 

sewage pumping, etc. 
South Shields (98,900). — A quantity of the refuse is barged 

out to sea, the remainder is sold to farmers for manure. 

Stockport (80,000). — The refuse is tipped at present, but 
the erection of destructors is being considered by the Council. 
Tipping is said to cost ;f 5,700 per annum. 

Walsall (79,000). — In 1898 the Sub-Committee of Inspection 
recommended that in view of the great cost of a destructor, one 
be not provided if suitable tips could be found. 

West Bromwich (50,489). — Nothing has yet been done in 
the way of sanitary refuse disposal ; it is tipped. 

Worcester (45,000). — Here the refuse is collected weekly, 

and tipped on low lying land. 

Great Yarmouth (51,000.) — Messrs. Manlove, Alliott and 
Company, Limited, erected a destructor here in 1898. (See Fig.20.) 

-York (72,744). — A 6-cell destructor was erected here in 

1895 by Messrs. Goddard, Massey and Warner. 



CHAPTER XIIl. 

PROGKESS JN KkFISR DKSTKrCIIOX IN ISCOHI'OKATKO T 

Aberjstwyth ... ... ... ... ... 8,72sJ 

Abingdon ... ... ... ... ... 6,557! 

AcLTington ... ... ... ... -■■38,0631 

Messrs. Horsfall have a 6-cell destructor in Iiaiid 

to work in connection with eleclrii: lighting ; this 
is now Hearing completion. 
Aldcburgh 

Andover ... ... ... ... ... ... 6,ljool 

Appleby ... ... ... ... ... ... 1,776;^ 

Under const deration only last year. 

Arundel ... ... ... ... ... ... 2.6451 

Ashton-under-Lync ... ... ... ... 40^63 1 

Have a 6-cell Horsfall Destructor. The figures of a 
recenl test are here shown. 



Test of Hobsfai.i. Rkrse Dicstkictor at 
Ashtox-unoer-Lyne. 

An official test of the destnictor and niiillitubular tx>ilers took 
place on Wednesday, June i3lh. The test commenced at 3.30 
on Wednesday afternoon, and terminated at 3.30 on Thursday 
afternoon, making the duration of the test a full working day of 
34 hours. Previous to the test, the destructor furnaces had 
been in operation for eight hours, and the Hues leading to the 
bailers were, at the time of starting, at a good red heat. The 
quality of the refuse used during the test was nf good average 
quality. Throughout the trial the pressure of air maintained 
the ashpits averaged i\ inches, the time allowed for 3 com- 
plete charge in each lire being 1^ hours. With six furnaces 
this meant that every (juiirler of :m hour one lire was being 
clinkered and charged throughout the lest. The various 
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ie 

1 



122 DISPOSAL OF TOWNS' REFUSP:. 

readings were carefully taken throughout, and are summarised 
as follows : — 

Total refuse destroyed, 134,050 lbs.... 5984 tons 

Total water evaporated, 97,851 lbs. ... 4368 tons 

Total refuse per cell per 24 hours, 

22,341 lbs ... ... ... 9*97 tons 

Total water evaporated per hour, 

4,o77i61bs. ... ... ... 1*82 tons 

Water evaporated per lb. of refuse, 

actual conditions ... ... 729 lbs. 

Water evaporated per lb. of refuse 

from and at 212° ... ... 783 lbs. 

Mean pressure of steam ... ... i22"6 lbs. 

Mean temperature of feed... ... 179*840 Fahr. 

Total amount of clinker formed 

35,084 lbs. ... ... -IS tons 13 cvvt. i qr. 

Percentage of clinker to refuse ... 1617 per cent. 
Mean temperature of gases before 

entering boiler... ... ... 1241*42° Fahr. 

Highest reading temperature of gases 

before entering boiler ... ... 1365° Fahr. 

Mean temperature of gases at chimney 337*1° Fahr. 
Ash-pit draught throughout ... 1*25 

Steam taken for blast per hour ... 1741*375 lbs. 
Percentage to total steam raised per 

hour ... ... ... ... 42*6 per cent. 

Total useful steam available ... 2,335-785 lbs. 

Total horse power, assuming 20 lbs. 

be used per indicated horse power 203*858 
Total horse power after deducting 

steam for blast... ... ... 116 789 

Bacup ... ... ... ... ... ... 24,500 

Here the refuse is tipped at present. 
Batley ... ... ... ... ... ... 32,000 

Have a 6-cell destructor, erected by Messrs. Man- 
love, Alliott and Company, Limited ; 3*5 tons 
are consumed per day, the cost of destruction 
being 7^d. per ton. A fume cremator is used, 
with coke as fuel ; the cost of cremating the 
fumes from each ton of refuse is 7d. 



Froj^ress in Refuse Dcslriiclloti in Incorporaled 'I'owns. 

Banbury 

fiangor .., 

The Coqioration have recently contracted wilh 
Messrs. Meldrum Brothers, Limited, to erect a 
Beanian and Deas Patent Destructor in connection 
with the new Electric Lighting Station. 

Basingstoke 

Here for many years past the refuse has been burned 
in Cornish Boilers fitted with Mefdrum Patent 
Furnaces, the power resulting therefrom being 
used for pumping the sewage. 

Barnsley... 

Barnstaple 

Blackpool 

Messrs. Manlove, Alliott and Company erected an 
8-cell destructor in 1890, and with this a fume 
cremator is regularly used, with coke as fuel. 
Four Horsfall Cells were erected in 1895 ; 84 tons 
per cell is consumed at a cost of is. 6id. per ton, 
exclusive of deliver^', interest, and sinking fund. 
The most recent installation is a Mason's Gasilier, 
which was erected last year. 

Beaumaris 

Beccles ... 

Bedford... 

Ber w i ck-o n -T w eed 

Beverley... 

Messrs. Goddard, Massey and Warner have just 
received the contract for a small destnictor. 

Bewdley.., 

Bideford... 

Blandford 

Bodmin ... 

Boston ... 

Brackley... 

Brecknock 

Bridgnorth 

Bridgwater 

Bridport... 



13,678 I 
1 0,60a \ 



7.^<>o 



.14.537 
13.05S ' 
45414 j 



2,202 
6,609 I 
34.500 j 
'3.378 I 
' 3-300 .1 



^,876 
7.03' f 
3.974 J 

5.15* 

'4.593 I 
2.59* I 
5.794 
5.7^3 \ 

15,000 J 
6,61 1 I 
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Brighouse ... ... ... ... ... 24,00a 

Considering. 
Buckingham ... ... ... ... ... 3,364 

Bury St. Edmunds ... ... ... ... 16,330 

Bournemouth ... ... ... ... ... 58,000 

Here the first cells were erected in 1887, by Messrs. 
Manlove, AUiott and Company, and extended in 
1892 ; some Warner Cells were also built in 1891 and 
1 895. Each cell deals with four to five tons per day, 
at a cost of 8d. per ton for labour and repairs only. 
Burslem ... ... ... ... ... ... 34,480 

Four Fryer Cells were erected in 1889. Each cell 
consumes six tons per day, at a cost of is. 5d. for 
labour and materials only. A fume cremator is 
used regularly, being fired with screened ashes. 
Bnrton-on-Trent ... ... ... ... ...51,150 

An 8-ccll Fryer Destructor was erected in 1890, and 
also a fume cremator ; this is fired with coke 
breeze, and coke ; 8J^ tons of refuse are consumed 
per cell per day, costing is. yjd. per ton for labour 
and materials only. Messrs. Meldrum Brothers, 
Limited, recently erected two small cells, which 
consume between them 26 tons per 24 hours. 
Cambridge ... ... ... ... ... 37,000 

Here Messrs. Manlove, Alliott and Company erected 
six cells of tlie Fryer type, with Boulnois and 
Hrodie's patent charging gear. Three Babcock 
ami Wilcox Boilers are provided to utilise the 
waste heat. Four cells only and two boilers are 
used at a time, and each cell consumes 5^ tons per 
(lay. The boilers are 80 horse power each, and 
arc so arranged that two cells work with one 
boiler. It is claimed that four cells and two boilers 
have developed 140 indic;ited horse power. The 
cost of labour in burning the refuse is is. 3d. per ton. 
Cardigan... ... ... ... ... ... 3,432 

Carlisle ... ... ... ... ... ...42,000 

Carmarthen ... ... ... ... ... 10,338 

The erection of a destructor is now being considered 
by the Corporation, tips not beinf* Mainable. 



lO.OOO 



irmiiiectioii willi electric 



■■ 4-315 



■■ 31.957 
.. 11,840 



Under considenit 
lighting. 
Chard ... 

Refuse is partly tipped, the remainder sold foi- 
ma 11 11 re. 
Chatham 
Chelmsford 

Refuse is tipped at present, but the adoption o( a 
destructor is under consideration now. 
Cheltenham ... ... ... ... ... 48,944 

Messrs. Maiilove, Alliott and Company erected eight 

FiTcr Cells in 1896. From four to live tons per 

cell per day are consumed at a cost for labom^ of 

7*6d. \Kv Ion. 

Chipping Wycombe ... ... ... ... 1.435 

Chesterlield ... ... ... ... >4.ooo 

The Horsfall Company, Limited, have two cells in 
hand lo be erected at the Sewage Works. 
Chichester ... ... ... ... ... io,8oS 

The Corporation are now considering the question. 
Chippenham ... ... ... .., ... 4,618 

Chipping XorlDii ... ... ... ... ... 4,22^ 

ChorIc>' ... ... ... ... ... ...25,200 

Messrs. Goddard, Massey, and War 
4-cell destrnctor in hand. 
Clitlieroe ... ... ... ... ... r 1,000 

Colchester ... ... ... ... ... 31.45^ 

The question of erecting a destrut;tor is now before 
the Council. The refuse has recently been lipped 
nn allotments and burned there. 
Colne ... ... ... ... ... 2 

Have a 2-cell Bcaman and Deas (latent desinictor 
giving very sjitisfactory results ; it is proposed to 
use the piiwcr (or electric lighting. 
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The authorities here intend ultimately to utilise the 
power from the destructor for electric lighting, 
and with that object in view Mr. A. C. Cooper, 
the Borough Electrical Engineer, recently made a 
test, obtaining the following results : — 

Water evaporated per lb. of refuse burned (actual), i lb. 

Temperature of feed water, ioo° Fahr. 

Water evaporated per lb. of refuse burned (from) and at 212^ 
Fahr., 1*15 lbs. 

Steam pressure, 90 lbs. 

Horse power developed, allowing 20 lbs. water per horse 
power hour, 203 indicated horse power. 

Duration of test, 9^ hours. 

Cost of burning (for labour only), lojd. per ton. 

Carting, office expenses, etc., 2s. id. per ton. 

Interest and sinking fund, is. id. per ton. 
Dr. Lovett, the Medical Officer of Health, reports 
that during the first nine months 3,132 tons of 
refuse was dealt with, the average cost per ton for 
labour, in burning only, being lo^d. This figure, 
he siiys, corresponds with the 2s. 2d. per ton at 
Poplar, etc. 

Dartmouth ... ... ... ... ... 8,025 

The destructor question is now before the Council. 
The quantity of refuse produced is only between 

8 and 10 tons per d;iy, including a small pro- 
portion i^l Hght tnide refuse. 

L^tll \\ en ••• ••• ••• ... ••• ... '\<^,i02 

In September last Messi-s. Meldrum Bros.. Ltd.. 
erected iwo 4-cen units of their patent Simplex 
Destructor .uul two 30 It. by 8 It. Liincashire 
boilers. One unit only is nseii at a time and one 
boiler. 40 tons per J4 hvun-s is the usu;d rate of 
combustion, but as much as 5* tons have I'^een 
cvMisumed. this bein^vi at the rate vU 55 lbs. per 
square fixu of i^rate jht hour. The whole of the 
public and private ekvtric lijt^hting jVAver is olv 
taiueil fnMU ix*luse alone* tins Ixnng at present 
250 indicateii hv^rso-jHAVcr. 



Progress in Refuse Dcslruiilioo m Ian:c«F«3ra£«i Tews*. tsj 

Figures o( a test arc h«e pvat i — 

f Official Test of Melorl-u's PATBjrr Swrtxz DesmcnMi 

Krecteu rs' Connection wtra the Ptblk ELecrsic 

Lighting Stjitio3(. 



Oiicr unit, consisting of a continDoas gcMx 19 b. bag b^ 
5 [t. 6 in. from back lo front, with one Lancashire Boder 30 fL 

long by 8 ft. in diameter, U'as in use. 

Date of test — September Jist, 32nd and .fjrd, 1899. 

Duration of lest — 48 hours continuous. 

State of weather — Very hea\-\- showers ; rainfall, -92 brsi day ; 
and -it on second day. 

Total qiiantitv of refuse destroyed — 63-88 tons. 

Description of refuse — Unscreened ashpit refuisc. 61*88 tons ; 
sla tighter- house and tish market offal, 2 tuns. 

Average percentage of moisture throughout — 35 per cent. 

Total weight of clinker remaining — iq^ 1005=30-6 percent. 

Temperature of feed-water average — 185" Fahr. 

Water evuporated per lb. of refuse, actual — 1'48 lbs. 

Water evaporated per lb. of refuse from and at 212° Fahr. — 
153 "»■ 

Average steam pressure per square inch — 183 lbs. 

Average temperature of combustion chamber — 1(133'' Fahr. 

Highest temperature of combustion chamber — Over 2000" 
Fahr. ; copper melted, 5 times. 

Lowest temperature of combustion chamber — 1250^ Fahr. 

Average temperature of flue after leaving boiler — 703° Fahr. 

Average temperature of flue after leaving regenerator — s^^'' 
Fahr. 

Average temperature of feed air from regeneralor— 328" Fahr. 
Daventry ... ... ... ... ... 3.98(> 

Tlie refuse is tipped. 
Deal ... ... ... ... ... ... y,ooo 

The refuse is piully lipped, ihe remainder being sold 
to farmer. 
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Dewsbury ... ... ... ... ... ... 29,847 

Have a 2-cell Beaman and Deas Patent Destructor. 
Each cell consumes 15 tons per day at a cost of 
I3*83d. per ton for wages only. 
Doncaster ... ... ... ... ... 29,534 

Dorchester ... ... ... ... ... 7,246 

Douglas, Isle of Man ... ... ... ...22,500 

A^vy VCl ... ... ... ... ... ***Y^Vv I^ 

Partly tipped ; remainder towed out to sea. 
Droitwich ... ... ... ... ... 4,021 

Dunstable ... ... ... ... ... 5,085 

Durham ... ... ... ... ... ... 14,858 

Considered in 1898, but abandoned on account of 
great cost. 
Eastbourne ... ... ... ... ... 44,000 

Messrs. Manlove, Alliott and Co. erected 6 cells in 
1890. Five tons per cell per day are consumed ; 
cost of burning, is. 4d. per ton. Two multitu- 
bular boilers are used to take up the waste heat, 
the steam being used for air compressors in con- 
nection with Shone's ejectors. Plans and tenders 
are now under consideration for pulling down the 
existing destructor and erecting in place of same 
a modern high temperature plant to work in con- 
nection with the Central Electricity Supply Works. 
East Retford ... ... ... ... ... 10,603 

Eccles, Lanes. ... ... ... ... ...35,000 

Partly tipped and partly sold. 
Evesham ... ... ... ... ... 6,000 

£^\ C ... ... ... ... ... ...^ .vvlaL 

Falmouth ... ... ... ... ... ... 12,215 

Considering. 
Faversham ... ... ... ... ... 10,478 

Tipped and sold. 

r 1111 1 ... ... ... ... ... ...^ ,a».x / 

Folkestone ... ... ... ... ... 27,000 

Sold to contractors for £50 per year ; the erection of 
a destructor was under consideration some three 
years ago, and the question has recently been re- 
vived owing to complaints. 
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Glastonburj' ... ... ... ... ... ^ 

Tipped. 
GIossop ,,. ... ... ... ... ... 22^t6 

Tipped. 
Godalming ... ... ... ... ... 8,202 

Godmanch ester ... ... ... ... ... 3,095 

Grantham ... ... ... ... ... 16,746 

Gravesend ... ... ... ... ...54,087 

Now under consideration ; it is proposed to erect 
the destructor in connection with electric lighting 
station. 
Guildford ... ... ... . . ... 14,310 

Tipped at Hog's Back. 

The question of providing a refuse destructor is now 
before the Council, and a deputation will be visit- 
ing a number of destructors at work very shortly, 
with a view to recommending Ihe most suitable 
tjTie to the Council for adoption. 
Harrogate ... ... ... ... ... jo,ooo 

Under consideration in connection with electric 
lighting. 
Hartlepool ... ... .. ... ... 26,000 

Harwich... .. ... ... ... ... 10,000 

Tipped partly ; remainder sold for manure. 
The question of providing a destructor is at present 
before the Council, and at an early date a deputa- 
tion is likely to insjiect some destructors at 
work, 
Haslingden ... ... ... ... ...18,325 

Under consideration. An early decision in favour of 
a destructor is anticipated. 
Haverfordwest ... ... ,,. ... _ 6,079 

Helston ... ... ... ... ... ^i^g 

Hemel Hempstead ... ,., _.. 10 soo 

Now considering. 
Henley-on-Thames ... .. 
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Hereford City ... ... ... ... ... 22,000 

Messrs. Meldrum erected 2 cells in 1897 at the 
sewage works, using two existing Galloway Boilers, 
each 6 ft. 6 in. in diameter, to take up the heat. 
One and a quarter million gallons of sewage is 
pumped daily with 10 tons of refuse as the only 
fuel, the lift being 36 ft. 

One and a half pounds of water are evapo- 
rated per lb. of refuse burned, and up to the pre- 
sent the repairs have been '* nil." Figures of a test 
aie here given. 

Hertford... ... ... ... ... ... 9,023 

Heywood ... ... ... ... ... 26,000 

The Corporation have recently contracted w'ith 

Messrs. Meldrum Bros., Limited, to erect an 8-cell 

Simplex Destructor. 

Honiton ... ... ... .. ... ... 3,216 

A M, \J\ %Z ... ... ... ... ... ... ^"^t^^ ^ 

Huntingdon ... ... ... ... ... 4,346 

Hyde ... ... ... ... ... ... 32,000 

Here Messrs. Goddard, Massey and Warner erected 
a 4-cell destructor. One of the cells erected by 
Messrs. Goddard, Massey and W^arner was altered 
by Messrs. Meldrum Bros., Limited, with a view to 
doubling the destroying capacity, and for the raising 
of steam. The Corporation have now^ accepted 
plans for the reconstruction of the remaining cells 
on Meldrum*s principle. 
Ilkeston ... ... ... ... ... ... 25,000 

Now considering. It is likely that a destructor will 
be adopted in connection with the electric lighting. 

Jarrow ... ... ... ... ... ... 33,682 

Keighley ... ... ... ... ... 38,000 

Tipped, but the question is under consideration. 

■•^^•■Vicil ••• ••• ••• ••• ••• • 

Tipped. 
Kidderminster 
Kidwelly... 
Kings Lynn 



f M ^ A^X 
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Kingston-on-Thames ... ... ... ... 34,000 

Now considering. SpeciiicationSy tenders and plans 
were invited some two months since for a 
destructor. Mr. Stephen H. Terry is to report to 
the Council on the various offers. Whoever may 
secure the contract, this will be a unique installa- 
tion, as the power will not be utilised. 

Lancaster ... ... ... ... ... 39,727 

The Corporation lately contracted with Messrs. 
Meldrum Bros., Limited, to erect an 8-cell Simplex 
Destructor and two 30 ft. x 8 ft. Lancashire 
Boilers, for a working pressure of 200 lbs. to the 
square inch. This installation will now very 
shortly be started. 

Launceston ... ... ... ... ... 4,315 

Leamington ... ... ... ... ... 27,000 

Now under consideration. Tenders and plans are 
now before the Council. 

Leominster ... ... ... ... ... 5>^75 

j^Cwves) ... ... ... ... ••• .*. a\/,uu7 

Lichfield... ... ... ... ... ... 7y^^4 

Tipped. 
i^isicearQ ... ... ... ... ... ...3 ,9^4 

Llanidloes ... ... ... ... ... 2,574 

Longton ... ... ... ... ... ... 39,104 

Four Fryer Cells were erected in 1887, and Messrs. 
Goddard, Massey and Warner put up two of 
their Warner Perfectus Cells in 1895. The Fiyer 
Cells each deal with about 6^ tons per cell per 
day. The Warner Cells are fitted with forced 
draught, and burn rather more. The cost per ton 
destroyed is iid., including labour and materials ; 
a fume cremator is used. 
Loughborough ... ... ... ... ... 22,000 

Here the refuse is dealt with in a destructor designed 
by Messrs. H. Coltman and Sons, the only one of 
the type working in the country. Only one cell 
has been erected ; it is said that this can deal 
with from 12 to 20 tons per day; the cost of 
burning is is. 2d. per ton. 




Louth ... .,, ... ... ... ... 10,040 

Tipped al present, hul a refuse destructor is under 
consideration. 
Lowestoft ... ... ... ... ... 27,000 

The Horsfall Destructor Company, Limited, have 
erected four cells recently heie. 
Ludlow (under consideration) ... ... ... 4.460 

Luton ... ... ... ... ... ... 37.000 

During this summer bitter complaints have been 

made by residents near the refuse tips, and it is 

exceedingly likely that the Council will iirrive 

nt an early decision to adopt a destructor. 

Lydd ... ... ... ... ... ... 2,051 

Lyme Regis ... ... ... ... ... 3,364 

Lymington ... ... ... ... ... 4^51 

The refuse is sold hy tender. 
Macclesfield ... ... ... ... ... 36,069 

Part is sold to farmers, the remainder is tipp>ed. 
Maidenhead ... ... ... ...34,000 

Although a combined scheme of electric lighting 
and refuse destruction had been practically 
decided upon here, at the last moment the Council 
determined to proceed with the electric lighting 
only, and to continue to tip the refuse. 
Maldon ... ... ... ... ... ... 5,836 

Under consideration. 
Matmesbury ... ... ... ... ... 2,964 

Manslield ... ... ... ... ... 1.^,925 

Margate ... ... ... ... ... ... 18,662 

The question of providing a destructor has just now 
come before the Council, owing to complaints re 
tipping. 
Marlborough ... ... ... ... ... 3,012 

Tip|ied. 
Middleton ... ... ... - - . ... 2,500 

Tipped partly, remainder sold for manure at present, 
but the erection of a destructor is wider con- 
sideration. 
Monmouth ... ... ... -. 5.470 

Morley ... ... ... ..- .., iv,<:*»j 



.^1WF3P" 



134 DISPOSAL OF TOWNS' REFUSE. 

Morpeth ... ... ... ... ... 5,219 

Mossley ... ... ... ... ... ... 15,000 

1\ CalO ... ••• ... ... ... •«• L^^\JKJ\J 

Nelson ... ... ... ... ... ... 33,000 

Messrs. Meldrum Bros., Limited, have a 4-cell 
Simplex Destructor in hand at the present time 
for this Corporation, in connection with electric 
lighting. 
From report by Borough Engineer and Health Superintendent, 
dated March, i8gg : — 

Value of Nelson Refuse. 

Calculating from the refuse removed in Nelson during 1898, 
we find that 8,283 loads of ashes were carted to tips and to 
the destructor for the 12 months, ending 31st December 
last. Of this quantity we may safely assume that 10 per cent, 
would not find its way to the new destructor, but would be 
used for road making, or filling up hollows at sundry places 
when affording an accessible and convenient tip. 

This leaves 7,455 loads of refuse, of which 20 per cent, 
consists of light refuse and paper. The total weight of refuse 
to be dealt with at the new destructor in 12 months, therefore, 
we estimate as follows : — 

5,964 loads of ashes, average weight i ton ... 5,964 tons 
1,491 loads of light refuse, average weight 

10 cwt. ... ... ... ... 745 >» 

1,025 ^"^s of offal, average weight 2 cwt. ... 102 „ 

3,600 tubs of garbage, average weight i cwt.... 180 „ 



Total ... ... 6,991 ,, 

The total number of working days per annum is 278, and 
6,991 divided by 278 is practically 25 tons per day of 24 
hours. From these figures we may now arrive at the available 
horse power on the basis previously laid down, viz. : i lb. 
of water evaporated per i lb. of refuse burned. Twenty-five 
tons multiplied by 2,240 lbs. per ton gives 56,000 lbs. of 
refuse, equal to 56,000 lbs. of water evaporated in 24 hours, 
or 2,333 't>s. of water per hour continuously. Allowing the 
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cunsumpUon of 20 lbs. of water for every horse power available, 
we find 2,333 divided by 20 is equal to 116 horse power. 
From this, however, we must deduct the steam used in 
prodttcing the forced blast, and which, under satisfactory 
<:onditions, is found to lie equal to one-se\'enth of- the power 
produced, or 16 indicated horse power in ihis case. Beyond 
this again there is the power utilised in clinker crushing 
and niort.ir making, which would amount to some 10 indicated 
horse power. After allowing for these, therefore, we have 
about 90 indicated horse power available (or use in connection 
either with an electric lighting installation or for other purjioses. 
Newark ... ... ... ... ... ... 14,457 

Newcastle-imdcr-Lyme ... ... ... ... 18,452 

Tipped. 
Newburj- 

Now considering. 
Newport, Isle of Wight ... ... ... ... 10,216 

Okehampton ... ... ... ... ... 1,879 

Osselt ... ... ... ... ... ... 12,000 

Considering, 
Oswestry ... ... ... ... ... 10,000 

Penr>n ... ... ... ... ... ... 3,240 

Partly lipped, remainder sold. 
Penzance 

Partly tipped, remainder sold. Now undi 
sideration in connection with electric light. 
Peterborough ... ... ... ... ... 2^,000 

Partly tipped, remainder sold. 
Pontefracl ... ... ... ... ... 7,703 

Poole ... ... ... ... ... ... 18,700 

Pwllheli ... ... ... ... ... ... 3,232 

Ramsgate J4,753 

The Corjtoralion have recently placed a contract with 
the Horsfall Destructor Company, Limited, for a 
4-ceil destnictor. This installation has just been 
completed (Fig. 33), 
Rawtenstalt 

Contract recently plac 
Froude, Limited. 
Reigate ... 



with Messrs. Heenan & 
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Richmond ... ... ... ... ... 31,000 

Now considering. 
Richmond, Yorkshire ... ... ... ... 4,216 

XvlLJwIl ••• ... ••• ... ... ... y.^XZ 

Rochester* ... ... ... ... ... 31,500 

Tipped on marsh land. 
Romsey ..., ... ... ... ... ... 4,276 

Rotherham ... ... ... ... ... 52,000 

Messrs, Manlove, AUiott and Company erected a 
6-cell Fryer Destructor in 1892 ; forced draught 
has since been added with improved results. The 
plant was extended in 1898. The cost per ton 
burned varies from is. id. to is. 4d. per ton, 
labour and materials only included. 
Ruthin ... ... ... ... ... ... 2,810 

Ryde, Isle of Wight ... ... ... ...10,952 

a\ Y c ... ... ... ... ... ...^ i^7 ^ 

Tipped. 

Saffron Walden ... ... ... ... ... 6,104 

St. Albans ... ... ... ... ...15,000 

St. Ives, Cornwall... ... ... ... ... 6,094 

St. Ives, Hunts ... ... ... ... ... 3,037 

Salisbury ... ... ... ... ... 15,533 

Tipped at present, biit the question is now under 
consideration. It is probable that a destructor will 
be combined with the sewage pumping scheme, 

daiiasn ... ... ... ... ... ...2 ,74 ^ 

St. Heliers, Jersey... 

Have a 2-cell Horsfall Patent Destructor. 

Sandwich ... ... ... ... ... 3,000 

Scarborough ... ... ... ... ... 35,000 

Shaftesbury ... ... ... ... ... 2,122 

Shrewsbury ... ... ... ... ...26,967 

Under consideration. 

Southend ... ... ... ... ... 23,000 

Now considering. 

South Molton ... ... ... ... ... 3,126 

Southport ... ... ... ... ...49,678 

Have recently ordered a 6-cell Horsfall Patent 
Destructor. 
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Southwold ... ... ... ... . .. j,3i I 

Have a ver^' small destmctor designed b\- Bonia^ 

Stafford ... ... ... „. ... 3OJ70 ] 

Have a Fryer 4-oell Destructor, erected b%' Mc^n. 
Manlove, AUiott and Company, Limited. Two 
water-lulie boilers lake up the W3:ste beat. Eigbt 
tons of refuse are destroyed per cell per day at a 
cost of 9d. pn* ton for labour. 
Stalybridge ... ... ... ... — 30.000 

Under consideration. 
Stamford ... ... ... ... ... 8.358 

Stockton-on-Tees... ... ... ... ...54,000 

Have lately ordered a 2 -cell HorsfaD Patent 
Destructor. 
Stoke-on-Trent ... ... ..- ... ..,24.027 

Stratford-on-Avon... ... ... ... ... 8,318 

Under consideration. 
Sudburj' ... ... ... ... ... „. 7,059 

Now considering tfae question, ll is practically 
decided to combine a dcsinictor with the 
proposed electric light station. 



ExnucT FROM Keport by W. C. Hawtayiie, £.<%.. U.I.E.E.. axd 
T. W. A. Havu-ard, Esq., Scdbikv, Bobocgh EsciKeRit. axu the 
Electhii; I-iiinr Cohmittee. 

I uiidiTstand IhJl (he Corporation has onder consideration the hukM'um rA 
Refuse Destruction, and I think it well lu poial out that many Municipalities 
are now Inirning town refuse Io rai*e ttteam (or useful work. 1 certainly 
consider that this method of disposing of town refuse is far and away 
preferable to any other, and its advantages should not be overlooked. In my 
opinion, the tipping of refuse into pits a shctt di!>la»ce from a town is a most 
unsanitary method ol disposal, besides being a costly one, and it should be 
borne in mind Ihal even if the bad efteclH of such an arrangement are not in 
oidence at prcscni, later on. when huilding takes place in the neighbourhood 
of the tips, and perhaps on the very lips Iheiii selves, the (oily of this method 
of disposal of refuse may very likely be brought home to the Authoriiiu. 
The waste heal produced by a Destructor can be very well used (or gene- 
rating sicam (or Electricity supply, and is so used at many places, and 1 nee 
n why a combined Electricity and Deslructor Works should not be 
put down in Sudbury. 

By combining the Dcslrudor with the Electricity works, there would, be 
9, owing to only one chimney shaft being rctiuired, a 
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savltit; in labitiir and suptrrisJnn, owing lo both iindt-rtakings being logclhcT, I 
a saving in cost of generating Electricity, owiiij,' lo the iiasistance the | 
Deslructiir could give to the Eleclrtcit)' wnrbs, besides ihc sKvinc in 
sewcrngc pumping arrangements. 

The principal makers of Dcalrudors itre now prepared hi guarauiee I 
of steain generated (or every i lb. of refuse destroyed in the average town, I 
and if a similar resuH can be ubtained at Sudbury— and I «ec nothing to I 
prevent such a result'~i( would be a distinct advantage lo Ibe Ctirixn-atlnr 
this Destructor is erected in combination with the Electricity works. 

The extra cost would be rouglily ^2,ooo, and this I sappose winild be I 
chai-gcd lo Ihc Sanitary Department, who would sell In llic Elcclricity I 
Department all sicam generated at a fair price. 

1 have not tieen furnished with accurate infonnalion as lo the amciunt ol I 
town refuse collecled each year, bul 1 find Ihat the cost of colleclion is jt'i4Dj 
per annum, which, at an average of 2s. per load, would make it appev Ihat I 
about 1400 tons of refuse are collected annually. I cannot help thinking I 
thai this figure is rather low, and I have therefore reckoned on 2.000 tor 
being collected. At Epsciin — a similar town lo Sudbury, without nearly : 
many shops— the amount of refuse per annum is over 3.000 tons. 

If you are able to obtain i lb. of steam per i lb. of refuse destroyed, you J 
should oblatn not less than 4,480,000 lbs. of steain per annum, which repre- I 
sents practically the total amount of ^iteam required by the Electricity supply I 
works. Owing lo the fluctuating nature of an Electric Light load, it will not 1 
be possible to obtain the full benefit of this amount, and I have therefore I 
assumed for the purposes of this estimate that at>out half Ihc amount of a 
steam generated wili be turned lo useful work, and Ibis will effeet a saving 1 
in the annual coal bill of Ibe Electric Lighting undertaking o( approximately 1 
j£2D0 per annum — suFhcient to cover interest and sinking fund charges on I 
the extra cost of the Destructor, and leave a reasonable profit. 

Your Commillee approve of the foregoing report, and would add that EfDHi I 
information we have obtained from other towns that have adn|itcd Ihi* form I 
of light, we are led to believe thai Mr. Hawlayne's figures as lo the cnst ol I 
the works will certainty not be exceeded, and that his estimate of Hie net J 
prolit to be derived may probably be more than realised. 

From the report of our Borough Engineer, who ttas visUcd sevcriil towns | 
where modern Refuse Dcslruclors are at work, we arc led ti 
the estimate Mr, Hawtaync places upon the sleitm raising power lo bcfl 
derived from refuse is much under what we may reasonably expect, Sntne^ 
first-class firms are prepared to guaranlee Ij lbs. of steam per 1 lb. of r 
consumed, baling achieved heller resalls even than this in some instHims.! 
Roughly speaking, the value of I'cfuse as a steam gcncralor may i>c said to bel 
equal lo one-sixth, and in some cases niie-fiflh Ihal of steam coal, 
quantity of refuse available, it must be borne in mind^lhxt hitherin no'fl 
syslcinatic mode of collection has been in vogtic in Sudburj'. and thercTon;,'! 
the 3,000 Ions mentioned is only an approximate esh'mate. 

Sutton Coldfield ... 
Now considering. 
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Tamwonh ... ... ... ... ... 7,000 

Taunton... ... ... ... ... ...jo, 000 

Now considering, tenders and plans are befnie Ihe 
Council. 
Tenby ... ... — ... ... ... 4.54* 

Tenterden ... ... ... ... ... 3429 

Tewkesbun- ... ... ... ... ... 5,269 

Thetford... ... ... ... ... ... 4,344 

Thornab)'-on-Tces ... ... ... ... 17,000 

Tiverton... ... ... ... ... ...10.893 

Tipped at present, but a destructor is under cuii- 
si deration. 
Todmorden ... ... ... ... ... 34,750 

Torquay ... .-, ... •■ ... ... 26,000 

Messrs. Goddard, Massey and Warner creeled four 
cells of tlieir Warner Perfectus tj-pe two years 
since, and two Multitubular Boilers were included. 
Each cell deals with about eight Ions of refuse per 
day. Here will be seen figures of ofliciai tests ; 
this installation is also illustrated. A number uf 
complaints liave been made during the summer re 
smoke. It should be stated that the dcstruciur \\ 
erected in a valley. 



Tests at ToKycAV wi 
Ehectko by Mks! 



\ Waknkr's "I'RkrKcri'ti" DiutTMLcrow, 
5. GouuAMD, Mahhky ksu WakSkh, Lti». 



Four Warner's "Perfectus" Cclli, two MultitubuL-ir I5<)Jlvii». 
and oil jet cremator. 

Before the tests were made the componeiil )Hirl» nl Ihe 
refuse of the BoruuKh were carefully ancertalned. V>n Ihe 
December and January IcsIb, from a lolal wcixhl cf 37 lonii 
7 cwt. I qr. 2ilbs., Ihe rdusc wan found lo l>c toinjvikctj of lite 
following : — 
(1) Paper, card board boxes, 

straw packing material ,„ „„ ^, ^^ 

MKJ BimiU r matter ... 4 la a o »ii ji/ jwr mnl. 



140 



DISPOSAL OF TOWNS' REFUSE. 



(2) Vegetable and garden 
refuse, impregnated with 
fine ash 

(3) Screenings, cinders, 
clinkers, pieces of small 
coal, and similar matter 

(4) Fine ashes and dust 

(5) Pots, pans, crockery, 
bottles, and the like 

(6) Rags, bones, &c. 



Tns. cwts. qrs. lbs. 



19 10 o o =52*072 per cent. 



2830 =6-51 per cent. 

9 10 I 7 =25-423 per cent. 

1330 =3172 per cent, 

o 3 2 14 =0*3506 per cent. 



The component parts of the refuse for the June test, from 
sample of about 16 cubic yards, weighing eight tons, being of 
such an extraordinary nature, were more carefully sorted, 
and the result was as follows : — 





Uwts 


». qrs. 


lbs 


Fish offal 


••• 3 


2 


21 


Meat and poultry offal 




3 


17 


Waste bread, bits of cake ... 




I 


15 


Brickbats, stones ... 




2 


3 


Bits of wood, old boxes 






23 


Old tins, pans, pails 


••• 3 


2 


9 


Bits of old iron 


... I 


I 





Vegetable refuse ... 


... II 


3 


9 


Garden prunings ... 


... 4 


I 





Bones 




I 


5 


Pots 


.. I 


2 


4 


Bottles and glasses 


.. I 


3 


18 


Straw 


.. I 


I 


8 


Waste paper 


• 3 


2 


17 


Rags 






17 


Bits of canvas 


I 


I 


7 


Old boots and shoes 






II 


Fine dust... 


... 77 








Screenings 


•.. 45 


2 





Bits of coal 




2 


17 


Bits of coke 






21 



Test No. i. — December 2ist, 1898. 
Number and type of furnaces ... Four Warner " Perfectus ** 



^^^^^^^^^^^^^^^^^m ^ '^^^^^H^^^^^^^^^^l 


Progress in Refuse Destruction in Incorporated Toiwns. ^^^^^| 


Number and position of boilers ... 


Two between furnaces. 


Nature of refuse burned 


Unscreened ashpit refuse, 




verj- dr^\ and containing 




a large quantity of waste 




paper, straw, and pack- 




ing paper. The first four 




loads dehvered, being 




very light, wereabsolutely 




destroyed in the first 




ij hours. 


State of weather 


Veni- fine and dry. 


Duration of test 


12 hours, 8.30 a.m. to 8.30 




p.m. 


Number of men engaged 


Three, in addition to 




contractors representa- 




tive superintending run- 




ning of machinery 


"Wages of men 


12s. 8d., including above. 


Total weight of refuse dehvered to 




destructor during the day 


19 tons 7 cwls. 


Total weight of refuse burned 




during 12 hours 


16 tons 7 cwts.=36,624 lbs. 


Cost of buniing per Ion... 


9-29d. 


Colour of smoke from chimney ... 


First observations 9.30 




a.m. light brown ; 2.30 




p.m. almost colourless 




4.0 p.m. light brown. 


Total quantity of water evaporated, 




starting at S a.m., from a cold 




water feed, steam gauge standing 




ato-o 


r,234 gallons = 1 2,240 lbs. 


Refuse burned per lb. of water 




evaporated ... 


2*99 lbs. 


IVaUr ct-aporaUd per lb. 0/ refuse 




burned 


■334 lbs. 


Average steam pressure maintained 




during ix hours in each, boiler 


^^^^^M 


(31 reiidings) 


57 lbs. ^^H 


Highest reading at 1 1.30 a.m. 


tos lbs. ^^H 


Lowest reading at 8.0 p.m. 


^^H 
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Total indicated horse power per 
hour, allowing 20 lbs. water 
evaporated per indicated horse 
power ... ... ... 51 indicated horse power 

Tons cwts. qrs. 

Residuals from total quantity oi\ Chnker ... 2 14 o 
refuse delivered and burned, I Fine ash... 16 2 

including that left on completion I Old tins, &c. 2 3 

of test ' 

3 13 I 



Percentage of residuals ... ... 18*93 P^^* cent. 

Test No. 2. — December 28th, 1898. 

Duration of test ... ... 3^ hours, 9.30 a.m. to i 

p.m. 

State of weather ... ... Very stormy at start, heavy 

rain. 

Nature of refuse ... ... Unscreened ashpit refuse 

of somewhat better 
quality than that of 
December 21st, and 
containing a fairer pro- 
portion of cinders, mixed, 
however, with a large 
quantity of waste paper 
and packing paper of 
little calorific value. 

Total quantity actually burned ... 3 tons 6 cwts 2 qrs 24 lbs = 

7,472 lbs. 

Steam pressure in boilers at start ... 20 lbs. 

Water evaporated from a cold 

water feed ... ... ... 350 gallons=3,5oo lbs. 

Temperature of feed water ... 50° Fahr. 

Refuse burned per lb. of water 

evaporated ... ... ... 2*135 lbs. 

Wnlcr evaporated per lb. of refuse 

burned ... ... ... '46 lbs. 

Average steam pressure maintained 

in each boiler ... ... 54 lbs. 
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Conditions under which that 

pressure was maintained ... Steam jet and oil cremator 

in use, vertical engine 

for fan, 25 horse power 

engine running mortar 

mill, with exhaust open 

whole time. 
Total indicated horse power per 

hour developed after allowing, 

say 30 minutes for raising steam 58 i indicated horse power. 

The third test, of three hours duration, was made under 
somewhat different circumstances, namely, alter the cells had 
been raised to a high temperature, then the heat from the 
subsequent three hours combustion was sent continuously 
through the boilers, careful observations being made (^f the 
quantity of refuse consumed, and the water evaporated. 

Tkst No. 3. — January 2NI), 1899. 



Duration of test 

State of weiither 
Nature of refuse 



Total quantity burned ... 

Steam pressure in boilers at start 
Water evaporated 
Temperature of feed water 
Qiuuitity of refuse burned per lb. 

of water evaporated ... 
Water auiporatetl per Ih. of refuse 

burned 
Average steam pressure maintained 

during three hours (average of 10 

re-adings) 
Conditions under which steam 

pressure was maintained 



3 hours, 145 p.m. to 4.45 
p.m. 

Stormy 

I' n screened ashpit refuse , 
very wet, but containing a 
larger quantity of cinders 
bits of coal and coke. 

2 tons 5 cwts. I qr. 81bs.= 
5,076 lbs. 

70 lbs. 

300 gall()ns= 3,000 lbs. 

56'' Kahr. 

I '692 lbs. 
•59 lbs. 



81-2 lbs. 

Same as in test 



of 
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Total indicated horse power main- 
tained as in No. i test ... 50 indicated horse power. 



Test No. 4. — ^June 



Duration of test 

State of weather 
Nature ot refuse 

Number of men engaged and 
w ages ••. ... ... 



Total quantity of refuse actually 
consumed in three hours 

Quantity of refuse consumed per 
cell per hour 



Cost of burning per ton on the 
above basis ... 

Steam pressure in boilers at start... 

Average steam pressure maintained 
during the whole of the three 
hours, with both engines running 
the whole time ; average of 10 
readings 

Total water evaporated from a cold 
water feed ... 

Total indicated horse power de- 
veloped per hour, allowing 20 
lbs. of water evaporated per 
indicated horse power 



2ND, 1899. 

3 hours, 2.30 p.m. to 5.30 

p.m. 
Very line. 
As tabulated on page 140 

very light. 

Three at 3s. 4d. per day of 
12 hours (seven days per 
week), wages of super- 
intendent and man 
running machinery not 
taken into account, as 
revenue from mortar 
made . and sold is 
sufficient to cover wages. 

5 tons o cwts. 2 qrs.= 
11,256 lbs. 

983 lbs. per cell, or at the 
rate of upwards of 10 tons 
per cell per 24 hours. 

A fraction over 6d. per ton 
55 lbs. 



52 lbs. 
3,080 lbs. 



51 indicated horse power. 
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Dk. Berkakd Dyek, 



I<i:sii)i'K KHOM Destructor Axalysis 
OF Loxi>ox. 

CRnkcT. 
MiiLslure, organic mutter, and u-Hlcr of 

L-omht nation 
Phosphoric acid 
Lime 

Oxide of iron and alumiiut 
Carbonic acid, etc. ... 
Silicions matter 



N'itrogen (pntctically none) 

KijuhI tu ammonia 

Kqiial to tribasic phosphate of liii 

Torriilgton 

Totiies ... 

Sold to fniin 



Tin 



; at present. 



I 00 


<rS' 


106 


0-96 


10-47 


840 


3j54 


33M 


4"4' 


1038 


WS' 


40-40 


[00-00 


loo-oo 




0-I7 




0-2I 


'3- 


la, 




- 3-136 




- 4.100 
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Tnnhridge Wells ... 

Now considering. 
Tynemouth ... ... ... ... ...46,588 

The authorities have just decided lo erect a Bf^amnn 
and Deas Destructor, mnde by Messrs. Mcldnim 
Brothers, Limited. 
Wakctield ... ... ... ... ...38,000 

Messrs. Manlove, Alhott and Company erected a 
destructor here some three years ^o. The plant 
consists of four cells, with patent charging 
apparatus, and two Babcock and Wilcox Boilers ; 
160 Inns of refuse arc de;itl with per week, 
Wallingford ... ... ... ... ,.. 2,987 

Wareham ... .., ... ... ,,, 2,141 

Warrington ... ... ... ... ...63,000 

Messni. Maiiluve, Alliull, and Company erected six 
celts here in 18X9, but they are not now in regular 
use. A Beanuui and Deas Intent OeKlnictor of 
four oeB»,hM haco in use for (our yeam p3i»l ; \\ 
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tons per cell jier day are destroyed, at a cost for 
labour of gjd. per ton. Particulars of a test made 
with this plant are here given. Some additional 
cells aie now being erected. 



Tests of I^kaman and Dkas' Destrl-ctok Fikxack, 
Warrington Installatiox. 
(Coi'Y Ckktifikd.) 
Date, noon to noon 



Duration of trial 

Nature of fuel ... 

Total quantity of fuel burned 

Quantity of fuel per hour 

Total quantity of water evaporated 

Quantity of water per hour (127 

indicated horse power) 
Weight of clinker produced 
I'er cent, of clinker 
Pressure of steam maintained 
Temperature of air in boiler house 
Temperature of feed water 
Temperature of gases leaving 

damper 
yuanlity of water evaporated per 

lb, of house refuse 
Average lemperiiture by copper 

-Average ;;ir pressure (water) 

maintained ... 
Draught velocity in feel per 



November 


23rd and 34th, 


.893. 

-.4 hours. 






Unscreened refuse. 




53.536 lbs=! 


-13 tons I 


8 cwt. 


3,231 lbs.= 

61,344 "'S.: 


= 19 cwts. 3 qrs. 


j,556 tbs.= 
14,980 lbs.: 


=255 galls 
=6 tons I 


3 cwt. 


279 
68 lbs. 






45" 

104° Falir. 






650'^Fahr. 
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3000" Kahr 







(Signed) 
Gkokgic Daklky, 
Superintendent Ashpit Cleansing Department, Leeds. 
Gkorgk T. Cartkk, 

City Engineer's Office, Leeds. 
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Waiwick... ... ... ... ... ... 11,903 

Wednesbiin- ,,, ... ... ... ... 25,311 

Wells ... ... ... ... ... ... 4,822 

Welshpool ... ... ... ... ... 6,501 

Wcniock... ... ... ... ... ... 15,703 

WestHiutlepool ... ... ... ... ...58,000 

Have lately ordered .t fj-cell Harsf;ill Patent 
Desiruclur. 
West Derby ... ... ... ... ...21,328 

Messrs. Manlove, Alliolt iind Compjiiy trecled a 
Biiiall destructor several years ago. 
Weymouth ... ... ... ... ... 21.328 

Tipped al present, but a destniclor issii;;fiesied. 
Whitehaven ... ... ... ... ... 18,038 

N'ow under consideration. 

Extract from report on the dis|-ios;il of the town's refuse. 
Whitehaven, October 37th, 1899: — 

We will [low prucfed lo giw mir vitws. bu-ti-d upun iln- icif«riiiutio(i Willi 
which «'t have bcun supplii-d. im tin- prubuhk tiisl uI crc-iiuling the town'* 
refuse at Whitetiaven, u» compared with tlial of finvcyiiif! it out (o sea. 

The total quantity of refuse taken out lo sea during the year ended on 
Harth jisl, lUw, was ia.j6o tons. Deducting 1.800 Ions of builders' rcfiisi' 
included In Ihal quantity. Ihere remains a balance nf to.sTio tons nt domestic 
refuse, road KWccplngR, offal and garbage, equivalent to ;in average quantity 
uf about 34 Ions for every working day. The cost of disposing of Itic tolul 
(luanlily of refuse in thai way was ^^448 (is. od., bul t<iw;u-cls that amount (he 
sum of j('45 3s. bd. was received from builders and <>lhi-r<>, thereby reducinjj 
the cost to £403 IS. Ad., which h equivalent lo yHid, per ton on the lolat 
weifihi. 

The Harbour Commisiiiotiers nuw purpose to tncroasc the charge for 
curing Ihe relusc out to sea from <4A. to is. a ton, and other expenses, Ms al 
present, will bring the lolal cost up lo is. id, a Ion. The total amount 
payable, calculated on the total quantity of refuse taken oul lo te», W'ill 
cnnscquently be incTeased from £^06 2s. M. lo ^66^ lo«. od., or f* 9*. 

Kow, the Whitehaven refuse is similar in charjcter lo what i» consinni-d 
and utilised for Ibc generation of steam at the Deslnictor Works which we 
vitilc<l. and has, Ihercfure. a considerable calorific value Should a HefuM.- 
Dcstrudor be- adopted al Whitehaven it would, of course, he in conjnnviioii 
wilh the Electric Lighting and Pumping Works at the West SIralKl, as al 
Darwcn, and lite heat produced by il would be utilised for Ihe production of 
steam at these Works. In fact, our comparison of the two modes of refiiK 
disposil is founded on that aisomption. 

The fuel value of the refuse LTCinatcd al the Works descrllH-d by u* varied, 
UBlradjralalcd, fromoiie-fourlh loimc-K'vcnlh of Ihal of good steam cual. 
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Assuniine thai Whitehaven refuse whs only one-^cvciilh of Iht- valiK- (if guOil I 
tstcam caa] al 9s. a ton, then its cammercial nr fuel value would be is, .1|<l. 
a Ion. It lakes, however, about one-fifth of the refuse to raise steam for the , 
forced draught in connection with Ihc furnaces of the Destructor, Makinj; | 
allowance for the quantity thus required, the net vjilue of Whilchn\-en refuse, 
for steam rauung purposes, may fairly be pul at l^. per Ion, At that rate the 
town's refuse alone, viz., [Q,5f>0 Ions, would be worth j('528 per aniiuni. 

At all the Deatructiir Works visited by the deputation, there reiuained, after | 
aemation, hIhiuI one-third of the wcij;!it of the crude refuse treated. This 1 
residue or " clinker " is a hard cinder, and is utilised in various ways, i-^,, In I 
forming foundations for new streets, in j^indin)* up with a pniper pioporlion I 
of lime for mortar, etc. In every case its disposal was at least sclt-supportin)!. 

Durinf; the year ended on March 31st last, i.tio tons of cnal, cnsliojt j 
^'400 IIS, 8d„ were used at the Electric Lighting Works, West Striuid, for J 
Electric Lighting and Pumping purposes. Could the refuse be burnt and i 
utilised, at a regular rale, every working diiy, it is evident that auf&c 
power could be produced by the destruction of the qu;tnlity of refnM; I 
available Id run the whole ptani without pnrclinsing any coal. That. I 
however, is impracticable in consequence of Ihc varying demand lor electrii' I 
current. On that account, in our opinion, about 500 tons of coal, costing say 
^"250, would probably still be required, during the winter months, to supple- j 
menl the refuse. 

Further, it is ubviiius thai seven tons of I'efuse will require mote sloklni; I 
than one Ion of coal, and, for that reason, we estimate Ilial additional stokers | 
will be required, at an extra charge of jt'ijo per annum. 

Ill regard to Capital Expenditure, it is estimated that a Destructor capitMc I 
of cremating 40 tuns of crude ictuse a day <i( 11 hours, will cost with tend, | 
buildings, and new chimney, ^'3,000, which at 7 <)(, for payment of interctit ] 
HJid sinking fund extending over so years, will amount to £^$0 pcT annt 
and that 2 % on j£2,500 (the estimated \'aIuL' o( the constructive works], c( 
to £50 per annum, may be taken for repairs and inaintenantx. 

From these data, without taking builders' retusc into calculation, tlic tvTo I 
modes of disposing of the town's refuse «-ill cnnnpare as folli.ws ;- 

1, CONVEYING AND DEl'OSITINU AT SEA, 

10,560 tonp at IS. ul. ,,. . =_t>7i = i.TOOi^cr I 

1. DESTKUCTOK. 

Capital Outlay, ;g5,ooo; Intcrcst,3^, ;Annu:il 

Repayment!; of C;ipital over ao years, 496 ; 

total, 7 9* on ;f5,ooo ... = ^354 = r 'J5 I**.! 1 

Additional Labour ... ..,^£33,0^ 5'7; „ 

Rcpaii-s, say 3 96 on i"J,5oo .. = £$0 = 1 1.1 ., 

£bio= 14,10 „ 
Deduct Estnnntcd Annual Saving of Coal, 



Nclt Cost for Destructor 
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SliiiwliiK lli.il Iht UcslniL-lor is the dieiipt-i' mdhnd to IIil- i-ml-hi hI < .-47 
pi-r Hiiiiiim, ci)uiva1ciit l» a a»vin>; 01 ^4 pence pur loit. 

J, I„ PaiT8i>n lOiuncillori. 
Chiiirniiiii ol [he Slreel iiiitl S;itiitury Ciiiiiiiiilk'e, 

K, W. MiHiHK lAldtrmunl, 
Vicc-Chuirniaii ot the Eilreel And Sanitary CoiiiinittLi:, 

Wii-sDX Hastu'ki.i. (AldermanI, 

Vk-e-Chiiimiiin o( Ihc Water and Llehtini* Qniiniittcc. 

J. S. RwonrK. Hnrniigh KniiiiiciT. 

Wiclncs ... ... .. . . , 3j,oo 

Partly tipped ; remainder sold lor iiiiuiure. 
Wilton ... .., ... ... ... ,,.2,129 

Winchester ... .,. .., ,.. ... 19,073 

Messrs. Manlove, Altiott ;iiid Co. erected one cell 
here in 1884. and Messrs. Goddard. Massey ;uid 
Warner a second in 1891. Meldrum patent 
blowers have since been added lo both cells, 
eiiablin}) them to destroy 30 9* more refuse 
than formerly, and produce a better clinker. 
80 to 100 tons per week are destroyed at a cost of 
lod. per ton for labour. 
Wmdsor ... ... ... ... ,,, 13,3^7 

Have decided npon a :!-cell Horsfall Patent De- 
strnctor. 
Wisbeach ... ... ... ... ... 9,395 

Tipped. 
Wokingham ... ... ... ... ... 3,355 

Workington ... ... ... ... ... 33,490 

Worthing ... ... ... ... ... 20,150 

Considered in connection with elcclric hKbtins. hiil 
abandoned. 
Wrexham 

The Council have recently ordered a 4-ccll Meldrum 
Patent Simplex Destructor to work in connection 
with the electric lighting station. 
Yeovil 
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AlH;rciirn, Monmouthshire ... ... ... ...14,000 

Abcrdarc, (ilamoiT^anshire ... ... ... ... 38,218 

Aberfcavcnny, Monmouthshire ... ... ... 7,540 

Abcrfjclc, Dcnbifjhshire ... ... ... ... 2,041 

Abersychan, Monmouthshire ... ... ... 15,296 

Abertillery, Monmouthshire ... ... ... 16,980 

Abram, Lancashire ... ... ... ... 4,309 

Acton, Middlesex (considering) ... ... ... 24,207 

AdUngton, Lancashire ... ... ... ... 4,190 

Alderley Edge, Cheshire ... ... ... ... 2,578 

Aldershot, Hampshire ... ... ... ... ^5.593 

Messrs. Melchum Bros., Ltd., have a 2-cell Simplex 
Destructor on order. (This is just now in course 
ol erection.) The power will be used for sewage 
pumping. 

Alecdon, Cumberland ... ... ... ... 5,697 

Alford, Lincolnshire ... ... ... ... 2,843 

Alfreton, Derbyshire ... ... ... ... iSi^SS 

Considering. 

Alnwick, Xorthumlicrland ... ... ... ... 6,746 

Altofts, Yorkshire ... ... ... ... ... 3,791 

Alton, Hampshire... ... ... ... ... 4,671 

Altrincham, Cheshire ... ... ... ... 12,424 

The Sanitary Committee were considering in 1S9S. 

Alvaston, Derbyshire ... ... ... ... 3,116 

Amble, Northumberland ... ... ... ... 2,992 

Ambleside, Westmorland ... ... .. 2,360 

Ampthill, Bedfordshire ... ... \294 

Annheld Plain, Durham ... ... '37 

Ardsley, East and West, Yorkshire ... L 

Ardsley, Yorksh ire . . . 

ISO 
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Arnold, Notliugham.sliire 

Ashbourne, Derbyshire 

Ashby-de-Ia-Zouch, Leicestershire 

Ashford Woulds, Leicestershire 

Ashford, Kent (considering),.. 

i\shinKlon, Xorth umber hind 

Ashton in Makerlield, Lancashire 

Ashlon -upon -Mersey, Cheshire 

Aspatria, Cuinlwrliind 

Aspull, Liuicashire 

Astley Bridge, Lancashire ... 

Aslon Manor, Warwickshire 

Messrs. Manlove, Alliott iind Co. erected 8 cells 
1892. Each cell destroys 6 tons per diiy at a cost 
of yd. per ton burned for labour and materials ; 
a fnme cremator is used, tired with breeze. The 
present cells are inadequate, and much annoyance 
is caused on account of this ; additional cell: 
are batlly iieeded. 

Athcrtoii, Lanai-shire 

Under consideration. 

Audenshaw, Lancashire 

A iidlcy, Staffordshire 

.\vlcsbury, Bucks 

Now under consideration in connection xvilli iht 
electric lighting scheme. 

Rtitdon. Yorkshire 

Bakewell, Derbyshire 

Fialby, Yorkshire ... 

Baldock. Hertfordshire 

Barking Town, Essex 

Barmouth, Merionethshire ... 

Considering in connection with electric lightmg. 

B;imard Castle, Durham 

B-inies, Surrey 

Now under consideration. 

Barnet, Hertfordshire 

BiUTioldswick. Yorkshire ... 

R-irrowlord. Unncashirc 



7.769 
3,810 
4.535 
3.214 

12,000 
9,000 

18,700 
4,234 
2,714 
8,052 
6.234 

68,639 



7.373 
13,600 

S.764 



5.875 

2,74« 
4.270 
2,301 
J 1, 000 
2.045 

4-341 
17,000 

5.67 ■ 
4." 3' 
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Barr>% Glamorganshire ... ... ... ...31,000 

After considering the advisability of erecting a de- 
structor for the past four years, the Council have 
lately decided to erect cells of the Sterling type. 
Barton-upon-H umber, Lincolnshire ... ... ... 5,22^> 

Battle, Sussex ... ... ... ... ... 3,153 

Beckenham, Kent ... ... ... ... ...25,000 

The Horsfall Destructor Co., Ltd., have 3 cells in 
hand at present. 

Bedhngton, Northumberland ... ... ...25,000 

Bedwellty, Monmouthshire .. . ... ... ... 6,553 

Beeston, Nottinghamshire ... ... ... ... 6,448 

Belper, Derbyshire ... ... ... ... 10,420 

Benheldside, Durham ... ... ... ... 6,359 

Ben well, Northumberland ... ... ... ... 10,501 

Beth esda, Carnarvonshire ... ... ... ... 5,799 

Bexhill, Sussex ... ... ... ... ... 10,000 

Now under consideration. 

Bexley, Kent ... ... ... ... ... 12,200 

Bicester, Oxfordshire ... ... ... ... 3,343 

Biddulph, Staffordshire ... ... ... ... 5,290 

Biggleswade, Bedfordshire ... ... ... 4,943 

Billings, Lancashire ... ... ... ... 3,936 

Bilston, Staffordshire ... ... ... ...23,451 

Bingley, Yorkshire ... ... ... ... 18,500 

Birkdale, Lancashire (considering) ... ... ... 12,386 

Birkenshaw, Yorkshire ... ... ... ... 2,500 

Bishop Auckland, Durham ... ... ... ...10,527 

Now considering. 

Bishop Stortford, Hertfordshire ... ... ... 6,594 

Blackrod, Lancashire ... ... ... ... 4,021 

Blaenavon, Monmouthshire... ... ... ...11,454 

Blaydon, Durham ... ... ... ... 13,371 

Bognor, Sussex ... ... ... ... ... 4,096 

BoHington, Cheshire ... ... ... ... 3,913 

Bowdon, Cheshire ... ... ... ... 2,792 

Bowness, Westmorland ... ... ... ... 2,062 

Bradford-on-Avon, Wiltshire ... ... ... 4,957 

Braintree, Essex ... ... ... ... ... 5,203 

Brampton, Derbyshire ... ... ... ... 2,650 



KvfuM.- DLsposal in t'rtuii IMsIrict CouocUs. 

Brandon, Durliam 
Branksomc. Dorsetshire 
Bredbury. Cheshire 
Brentford, Middle^^ex 

The Council reteiitly decided to erect cells nf the 
Fr>-cr type hy Messrs. Manlove, AlHott and C"., Lid. 
Bridftend. Olaiiiort^nshire 
Bri dl in (jton. Yorkshire 

Now under Lonsidcnition. 
Briertield. Lanaishire 
Brterley Hill, Staffordshire 
Bri^fj. Lincolnshire 
Brightliiifjsea, Essex 
Briton Ferry, Glam.jruai'shirc 
Brixhatn, Devonshire 
Bro:uUlairs, Kent ... 
Bromlxjrough, Cheshire 
Bromley. Kent 

Now mider co ii a i deration. Local brickmakers offered 
^"800 for one year's refuse ; this would eqnal one 
penny reduction in the rate. 
Bronis>;rove, Worcestershire 
Broiighton, Linoilnshire 
Brou-nhills, Staffordshire ... 
Brumby, Lincolnshire 
Br>nmawr, Brecknockshire 
Buckfastleif{h, Devonshire ... 
Buckhurst Hill, Essex 
Burjjess Hill, Sussex 
Biirley, Yorkshire 
Burnhmii, Somersetshire 
Buxton, Derbyshire 

A 4-teli Fryer Destructor was erected in i«tt6, 
which deals with loo tons per week at a cost of 
M, per ton. The plant was extended ni 1897. 
Ciicrphilly. GlimorKanshire 
Calvcrley, Yorkshire 
Camborne, Cornwall 
Cannock, Staffordshire 
Carlton, Notlinj^hamshire ... 



6,6o»l 



4.7.S9 
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Carnf orth, Lancashire 
Carshalton, Surrey 
Castleford, Yorkshire 
Castleton, Lancashire 
Caversham, Oxfordshire 
Chadderton, Lancashire 
Charlton Kings, Gloucestershire 
Chatteris, Cambridgeshire ... 
Cheadle, Cheshire 
Chepstow, Monmouthshire ... 
Chertsey , Surrey ... 
Chesham, Buckinghamshire 
Cheshunt, Hertfordshire 

Now under consideration ; the majority is at present 
taken by a local brickmaker. 

Chesterton , Cambridgeshire 
Chingford, Essex ... 
Chiswick, Middlesex 
Church, Lancashire 
Now considering. 

Cirencester, Gloucestershire (considering) 

Clacton, Essex 

Claycross, Derbyshire 

Clayton, Yorkshire 

Clayton-le-Moors, Lancashire 

Cleator Moor, Cumberland ... 

Cleckheaton, Yorkshire 

Now under consideration ; an 
favour of a destructor is likely 

Clccthorpes, Lincolnshire ... 
Under consideration. 

Clevedon, Somersetshire 
Coalville, Leicestershire 
Cockermouth, Cumberland ... 
Coleford, Gloucestershire ... 
Cohvyn Bay, Denbighshire... 
Under consideration. 



.. 2,680 
. . 6,000 
.. 17,000 

.• 4»«57 
.. 4,966 

.. 22,087 

.. 2,687 

•. 4,587 
.. 8,252 

.• 3^378 
.. 11,298 

.. 8,018 



IT, 000 



early decision 



... 7,526 
... 2,737 
... 27,000 

... 5,870 

.. 7,521 
.. 6,000 

.. 7,727 

.. 4,707 

.. 7,155 
.. 9,461 

.. 11,826 

in 

... 4,306 

.. 5,703 
.. 12,000 

.. 5,500 
.. 2,450 
.. 4,750 



Consetty Diu-ham ... 
Cosely, Staffordshire 



... 8,175 
... 21,899 
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Ciittingham, Yorkshire ... ... ... ... 3,820 1 

Cuwes. Isle i.f Wight ... ... ... ... y.jttH I 

Now under consideration ; miicli annoy;incc h;i-s lietn I 

c'liised bv tipping. J 

Onvpen, Nurthiimlierland ... ... ... ...11,969! 

Cranilinj^'ton, Northumberland ... ... ... 5,987 1 

Credilon, Devonshire ... ... ... ... 4,361 1 

Ciewfceme, Sonietselshire ... ... ... ... ,3,000 1 

Cromer, Norfolk ... ... ... ... ... J, 197 I 

Uoder consideration for some lime pasi. I 

Crompton, Lancashire ... ... ... ... ts.Qoi I 

Now under consideration. 1 

Croston, Lancashire ... ... ... ... 3,134 I 

Crowie, Lincolnshire ... ... ... ... 3,179 1 

l).ilton-in-Fnrness, Lanc:ishire ... ... ... [3,300 I 

Darlield, Yorkshire ... ... ... ... 3416 I 

Darbsion, Staffordshire ... ... ... ... 14,423 ' 

Dartford, Kenl ... ... ... ... ... 13,378 

Darton, Yorkshire... ... ... ... ... 7,013 

Dawley. Shropshire ... ... ... ... 6,996 , 

l);iwlish, Devonshire ... ... ... ... 4,210 1 

Denhy, Yorkshire... ... ... ... ... 3,164 J 

Dcnholme," Yorkshire ... ... ... ... 3,337 j 

Denton, Limcashire ... ... ... ... 15.000 i 

Now under consideration ; a deslnictor is favonred. I 

Desboronfih, Northamptonshire ... ... ... 3,900 I 

Diss, Norfolk ... ... ... ... ... 3,03 I 

Dodworlh, Yorkshire ... ... ... ... 3,106 J 

Dolnelly. Merionethshire ... ... ... ... 3467 I 

DorkinK, Surrey ... ... ... ... ... 7,132 J 

L'nder consideration, I 

Downham, Norfolk ... ... ... ... 2,537 1 

DriKhtlin^ton, Yorkshire ... ... ... ... 4,322 I 

Driin held, Derbyshire ... ... ... ... 3438 1 

Droylsdcn, Lancashire ... ... ... ... 9481 I 

Diikinlieki, Cheshire ... ... ... ... 30,000 1 

Haling, Middlesex... ... ... ... ...33,0001 

This beiny iht lirsl destructor to achie^'e any success I 

in the London district, a few particulars will fci»i i;*! I 

inloresi. The liist cells. (>{ l\\e Vryw Uvt. xs'sv*; J 
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► 



erected in 1883 ; these were extended in 1885 and 
1889. Here it was that the Jones Fume Cremator 
first saw the Hght, but, as Mr. Jones has recently 

tried some high temperature cells, possibly this 
will not be used much more. Under the old con- 
ditions, about 4^ tons w-as consumed per cell per 
day, but this was a mixture of refuse and sewage 
sludge. The total cost of burning, including re- 
payment of loan, is s;iid to be is. 6d. per ton. 

East Barnet, Middlesex ... ... ... ...7,712 

East Cowes, Isle of Wight ... ... ... ... 2,880 

East Dereham, Norfolk ... ... ... ... 5,524 

East Ham, Essex ... ... ... ... ... 7,000 

Eastleigh, Hampshire ... ... ... ... 8,000 

East Stonehouse, Devonshire ... ... ... 15,504 

Eastwood, Nottinghamshire ... ... ... 4,363 

Ebbw Vale, Monmouthshire ... ... ...17,000 

Eccleshill, Yorkshire ... ... ... ... 7,928 

Edmonton, Middlesex ... ... ... ... 25,381 

Egremont, Cumberland ... ... ... ... 6,258 

Elland, Yorkshire .. . ... ... ... ... 9,991 

Ely, Cambridgeshire ... ... ... ...8,017 

Enfield, Middlesex (considering) ... ... ... 31,532 

Epping, Essex ... ... ... ... ... 3,000 

Epsom, Surrey ... ... ... ... ... 8,417 

Now under consideration. 

Erdington, Warwickshire ... ... ... ... 9,628 

Erith, Kent ... ... ... ... ... 17,000 

Esher, Surrey ... ... ... ... ... 3,855 

Now under consideration. 

Eston, Yorkshire ... ... ... ... ... 10,695 

Eton, Buckinghamshire ... ... ... ... 2,489 

Exmouth, Devonshire ... ... ... ... 8,094 

P'ailsworth, Lancashire ... ... ... ... 13,500 

F'airfield, Derbyshire ... ... ... ... 2,103 

Far Cotton, Northamptonshire ... ... ... 2,252 

Fareham, Hampshire ... ... ... ... 7,934 

Farnborough, Hampshire ... ... ... ... 8,071 

Farnham, Surrey ... ... ... ... ... 5,545 



Ki-tiiM: Disposal in t'rbiiii Districl Councils. 

Farnworth, Liiiiixishh-e ,,, ,,, ... ... 2 

A com piua lively new type of dcstriiclor is in iist- 
here, best known as the " Beniietl Pliythian," now- 
being sold by Messrs. Heenan & Fruude. Lid- 
Manchester. This destructor is fully described 
elsewhere and illnslrated. The tigiires of a It-sl 
are here shown. 



n\(; Trsts of Heekan's "Twin Cke.l " DKSTBrCTOK 

AT FaHNWOMH. 



No. 1- — Date : Jlxe jist, 1899. 
Duniliun 

Tol;d weight of refuse buinl ... 
Weight of refuse biirnl per hour 
Weight of refuse btu-nt per sq. ft. of ^rate jier honr 
Tolal water e\-aporated from 58" Fahr. at 120 lbs. 

per sq. inch 
Water evajiorated per hour at i;o lbs. per sq. inch 
Weight of water evaporated per lb. of refuse al 

1 30 lbs. per sq. inch 
Clinker 
-Mnisiiue — 



3^ hours 

5,880 lbs. 

1,680 lbs. 

42 lbs. 

6,500 ll>s. 
■,857 11«. 



•■i percent 
•4 percent, 



Xo. J.— Datic 



J.-N 



i8yy. 



Uuralit 



5^ huurs 

«,232 lbs. 

1,497 ll>s- 

37i Ills. 



Wcijjht of refuse bunied 
Total weight of refuse burned per hour ... 
Weight of refuse burned per sq. ft. of grate per hour 
Total water evaporated from 58° Fahr. at a jiressure 

of 120 lbs. per sq. inch ... ... ... 9,400 lbs. 

Weight of water evaporated per hour at 1 10 !!■ 

pressure ... ... ... ... 1,710 lbs, 

Weight of water evaporated per lb. of refuse at 

120 lbs. per sq. inch ... .- 113 lbs. 

Clinker ... ... ... i^^^'c tea 

Motstme ... ..i. ...2^\^' 
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No. 3. — Date : August iith, 1899. 

Duration ... ... ... ... ... 4] hours 

Total weight of refuse burned ... ... ... 5,040 lbs 

Weight of refuse burned per hour :.. ... 1,186 lbs. 

Weight of refuse burned per sq. ft. of grate per hour 29*5 lbs. 
Total water evaporated from 60° Fahr. at 120 lbs. 

per sq. inch pressure ... ... ... 7,500 lbs. 

Water evaporated per hour at 120 lbs. per sq. inch 1*785 lbs. 
Water evaporated per lb. of refuse at 120 lbs. per 

sq. inch... ... ... ... ... 1-48 lbs. 

Clinker ... ... ... ... ... 15 per cent. 

Moisture ... ... ... ... ... 10 per cent. 

Test No. 1 was with a fair average sjunple of ashpit 

refuse. 
Test No. 2 was with a wet sample of refuse. 
Test No. 3 was with a dry siimple of refuse. 
That the refuse for No. 3 Test was phenomenally 
good, is proved by the percentage of clinker and 
moisture. 

F'arsley, Yorkshire... ... ... ... ... ^^3-^^ 

Featherstone, Yorkshire ... ... ... ... 7,528 

Felixstowe, Suffolk ... ... ... ... 2,507 

Considering shortly. 

Felling, Durham ... ... ... ... ... 20,000 

Fenny Stratford, Buckinghamshire ... ... ... 3,341 

Fenton, Staffordshire ... ... ... ... 16,998 

Now considering. 

Festiniog, Merionethshire ... ... ... ... 11,073 

Filey, Yorkshire ... ... ... ... ... 2,481 

Finchley, Middlesex ... ... ... ... 9,000 

Finedon, Northamptonshire ... ... ... 3,197 

Fleetwood, Lancashire ... ... ... ... 9,274 

Two cells of the Beaman and Deas type are now 
being completed here ; Babcock and Wilcox 
Boilers are also being put down in connection with 
same. Messrs. Meldrum Brothers, Limited, are 
completing this contract as purchasers of Beaman 
and Deas patents. 



: Dispos-U in I'rhaii Di-aix:! L<.ni:i^- 



HvUi 

Tf„st of Beamas & Dfjis Destrtctoc *t 

LruHT Statics, Ft-EETft-ooD lOimed «■! iv J 
Brolhen, UmiktI. EugiUftn, ilamthaitr. tm n a ywrt 
Messrs. Sleitkunt and Lloyd. CtMmltimg Emgimtm. tj. 

SIml, H'citiiihiiler, S.U'/ 

Date of test ... 
Duration of tea 
Stntc of weather 
Kind of fuel ... 



Number of cells 
Area of each grate 
Type of boiler... 
Healing surface of boiler 
Toinl weight of fuel burned 

14 tons 7 cwt. 3 qr. 20 lbs. 
Weigh! burned per hour 

I Ion. 15 cwt- 3 qr. 23 Ifjs, 
Weight burned per square fool graic 

per hour 50 square feeL 
Total weight of clinlier and a^, 

4 Ion 15 cw1. 1 qr. 
Percentage of citnter and ash 
Total water evaporated ... 
Water evaporated per hour 
Water ev'aporated per lb. of refuse, 

actuiU 
Water evaporated per lb. of refuHc 

from and at 213'- Fahr. indudtng 

economiser ... ... 1 

Water evaporated (ler square (ool 

healing surface 
Temperature of water at tank .„ 
Temperature of feed water from 

economiser ... ... ... 

Average steam pressure... 

Average air pressure, under grates 

Tcmperalurcof combustion chamber 

by co|>per test 



35 siparcleci 



■\jOIJ 111*. 



10444 Oh. 
3i'4 per cott. 



'191 n». 



59° Fahr. 



lyf Fahr. 

135 n». 

2^ incheit 
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Temperature in main flue, before 

economiser ... ... ... 622° Fahr. 

Temperature in main flue, after 

economiser ... ... ... 356° Fahr. 

Average chimney pull ... ... | inch. 

It rained heavily on three consecutive days immediately 
preceding the test, and quality of refuse was exceedingly bad. 

Friern Barnet, Middlesex ... ... ... ...11,500 

Frimley, Surrey ... ... ... ... ... 5,295 

Now under consideration, in connection with 
electric lighting scheme. 

Frome, Somersetshire ... ... ... ... 9,613 

Fulwood, Lancashire ... ... ... ... 4,112 

Gainsborough, Lincolnshire ... ... ... 19.540 

Garston, Lancashire ... ... ... ... 16,000 

Now under consideration ; much delayed owing to 
opposition to proposed site. 

Gildersome, Yorkshire ... ... ... ••• 3,i75 

Gillingham, Kent ... ... ... ... ... 27,813 

Glemsford, Suffolk ... ... ... ... 2,375 

Glyncorrwg, Glamorganshire ... ... ... 3,622 

Golborne, Lancashire ... ... ... ... 7,000 

Golcar, Yorkshire... ... ... ... ... 9,108 

Gomersal, Yorkshire ... ... ... ... 3,923 

Goole, Yorkshire ... ... ... ... ... 15,413 

Gorton, Lancashire ... ... ... ... 25,000 

Now under consideration. 

Gosforth, Northumberland... ... ... ... 6,674 

Gosport, Hampshire ... ... ... ... 25,438 

Now under consideration. 

Grays Thurrock, Essex ... ... ... ... 13,500 

The Council here have recently contracted with 

Messrs. Meldrum Bros., Limited, to erect a 3-cell 
Simplex Patent Destructor and Lancashire Boiler 
to work in connection with electric light works. 

Greasborough, Yorkshire ... ... ... •••3,217 

Great Crosby, Lancashire ... ... ... ... 6,400 

Great Driffield, Yorkshire ... ... ... ... 5,703 

Great Harwood, Lancashire ... ... ... 12,000 

Now under consideration. 



^^^^^^" ^1 


Ki-fu^- I)ispos;tI in Trtuji DbtrKt CuMLJk 


1 


Grcciland, Yorkshire 




- i*» 


Guiselej-, Yorkshire 




- WW 


Guisborough, Yorkshire 


^^ 


- SA5 


Hiidleigh, Suffolk 


._ 


- Mm 


Halstead, Essex ... 




- «*S 


Hampton, Middlesei 


™ 


_ iAn 


Under consideration in ttniufction 


Mil profnui 1 


electric lighting. 






Handsworth. Staffordshire 


~ 


-y^ 


Messi^. Goddard, Massey and Warn 


erfaaicaa 


S-cd 


destructor in hand at pcesenl. 






Handsworth, Yorkshire 




-■■V>9S 


Hanweli, Middlesex 




~ «*• 


Harrington, Cumberland 


.-. 


- 3d3S 






- SJ«$ 


Havant, Hampshire 


— 


-• 3^ 


HaverhiU, Suffolk... 




- 1^ 


Haydock, Lancashire 


._ 


.- isn 


Haywards Heath, Sussex ... 


... 


— MS* 


Heage, Derb\-shire 




- 'M» 


Heanor, Derbj-shire 




— »,J79; 


Heath Town, Stafifordshire... 




— 7^075 


Heaton Norris, Lancashire ... 


... 


... 7.14^ 


Heavitree, De\'onshire 


.« 


... 7jo» 


Hebbum, Durham 




... M/Ss., 


Hebdcn Bridge, Yorkshire ... 




... 6jlSs 


Hcckmonduike, Yorkshire ... 




... ttfMO 


Messrs. Manlove, AUiott and Co. 


erected a 


3<dl 


Fryer Dcstriictor in 1889, to which HorsfalTs | 


Patent Forced Diaught was atkkd m 1893. 


The 1 


Horsiall Destructor Company, Limited, have two | 


cells on order al present. 






Hendon, Middlesex 




••• I5.3»S 


Now imder consideration. 






Heme Bay. Kent ... 




... 3^29 


Hesioii, Middlesex 




...j<(,i»S' 


Hetlon. Durham ... 




... ij,736 


Hexham. Noi-thumbcrland ... 




— SMS 


Hincklev. Leicestershire ... 




- 9,«3« 


Hiudcrwcll. Yorkshire 


■ 


m 
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Hindley, Lancashire 

Now under consideration. 

Hipperholme, Yorkshire 

Hitchin, Hertfordshire 

Hoddesdon, Hertfordshire ... 

Holbeach, Lincolnshire 

Hellingworth, Cheshire 

Holme Cultram, Cumberland 

Holmfirth, Yorkshire 

Holyhead, Anglesey 

Holywell, Flintshire 

Honley, Yorkshire 

Hoole, Cheshire ... 

Horbury, Yorkshire 

Homcastle, Lincolnshire 

Hornsea, Yorkshire 

Hornsey, Middlesex 

Here is a 12-cell destructor erected by Messrs. 
Goddard, Massey and Warner. Each cell deals 
with eight tons per 24 hours at a total cost per ton of 
IS. 8d. to IS. lod. Owing to the difficulty of getting 
rid of the trade refuse, it has recently been decided 
to add forced draught to the whole of the cells at 
a cost of ;f 750. 

Horsforth, Yorkshire 

Horsham, Sussex ... 

Horwich, Lancashire 

Houghton-le-Spring, Durham 

Hoylake, Cheshire... 

Hoyland Nether, Yorkshire 

Hucknall Torkard, Nottinghamshire 

Hucknall-under-Huthwaite, Nottinghamshire 

Hunstanton, Norfolk 

It would be audacity to say much about such a very 
small place as Hunstant6n, if the unique distinction 
did not belong to it of being the smallest town in 
the world to instal a Destructor and Power plant. 
A further bold departure has also been made in this 
case, and that is to combine a Refuse Destructor 
with a Water Pumping Station. Three and a half 



22,000 

3,309 
8,860 

3»976 
4,771 

2,395 
4,602 

9,500 
8,736 
3,018 

3,662 

5,673 

4,374 
2,013 

.. 72,500 



7,574 

8,637 

12,850 

7,202 

9,525 
11,006 

16,000 

3,"3 
1,322 



\l 


} 




i.L 




-^ 








li 


^grffc 


1 
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tons of refuse per day, burned at the rate of half a 
ton per hour, suffices to provide sufficient steam to 
pump the town's water supply each day. 

Although small the plant is complete in every detail. 
Under the supervision of Messrs. Stevenson & Bur- 
stall, Consulting Engineers, Westminster, Messrs. 
Meldrum Brothers, Limited, erected their De- 
structor and Cornish Boiler, as shown in plan and 
illustration. Figs. 25 and 26. The working pres- 

. sure of the boiler is 100 lbs. per square inch, and 
1 connection H-ith same a Scliwoerer Superheater 

I is employed to increase the temperature and 
e dryness. 
f excuse for introducing this installation so promi- 

^nently, is merely to show that even towns of such 
insignificant size as this can actually make the 
destruction of their refuse a profitable transaction ; 
and further, that, providing due care is taken to 
prevent contamination, there is no reason why 

[ refuse should not be employed to raise power for 

L water pumping. 



TIBrSt, Lanc:ishire 


^77■i 


Hayton, Lancashire 


4,625 


Idle, Yorkshire 


7,818 


Ilford, Essex 


.,.10.913 


Was under consideration in conncciiun 


with electric 


lighting, but abandoned. 




Ilfracombe 


... 8,500 


Now under consideration. 




llkley, Yorkshire 


5.657 


Ince, Lancashire ... 


^',736 


Irlam, Lancashire ... 


... 7,000 


Kearsley, Lancashire 


7.993 


Kettering, Northamptonshire 


... 19,454 


Under consideration. 




Kempslon, Bedfordshire ... 


... 4,000 


Kenilworth, Warwickshire ... 


4."73 


Keswick, Cumberland 


3,905 


yi&WX™"'. StaHordshire 


... 3,801, 
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Kingsbridge, Devonshire ... ... ... ... 2,885 

Now under consideration. 

Kingsthorpe, Northamptonshire ... ... ... 7,691 

Kingswood, Gloucestershire... ... ... ... 9,114 

Kingston, Herefordshire ... ... ... ... 2,086 

Kirkburton, Yorkshire ... ... ... ... 3,152 

Kirkby-in-Ashfield, Nottinghamshire ... ... ... 6,533 

Kirkham, Lancashire ... ... ... ... 3,995 

Kirkheaton, Yorkshire ... ... ... ... 2,632 

Kirkleatham, Yorkshire ... ... ... ... 4,209 

Knaresborough, Yorkshire ... ... ... ... 4,649 

Knottingley, Yorkshire ... ... ... ... 5,500 

Knutsford, Cheshire ... ... ... ... 4,643 

Latham, Lancashire ... ... ... ... 6,798 

Leadgate, Durham ... ... ... ... 4,456 

Leatherhead, Surrey ... ... ... ... 4,305 

Ledbury, Herefordshire ... ... ... ... 3,091 

Leek, Staffordshire ... ... ... ... 15,000 

Under consideration last year. 

Lees, Lancashire ... ... ... ... ... 3,877 

Leigh, Lancashire... ... ... ... ... 3,700 

Now under consideration. 

Leighton Buzzard, Bedfordshire ... ... ... 6,704 

Leiston, Suffolk ... ... ... ... ... 3,600 

Lepton, Yorkshire ... ... ... ... 2,855 

Levenshulme, Lancashire ... ... ... ... 10,000 

Now under consideration. 

Leyland, Lancashire ... ... ... ... 5,972 

Leyton, Essex ... ... ... ... ...90,000 

About six years ago Messrs. Beaman and Deas, 
Limited, erected an 8-cell destructor and two 
Babcock and Wilcox Boilers. This installation 
has been successful, and has aroused considerable 
interest, as it was the first place where pressed 
sewage sludge cake was burned on a large scale. 
Each cell has to deal with 16 tons per day, which 
is a mixture, two-thirds of refuse to one-third of 
sludge. The cost per ton destroyed is is. 7d. 
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Test at Levton by Sir Douglas Fox, M.I.C.E., asu FKA^■cls ^M 


Fox, Esq., M.I.C.E., April. 1897, STEAM-RAtsiNG Valck | 


OF THE RRFI'SK AND SeWAGE CaKE. 


■ 


Duration of Irial, 10 a.m. to 10 p.m., 


March H 


joth, 1897 


... ,, l„„„-s ■ 


Number of cellsof destmclor in use ... 


I 


Detailed Results oi' Tkial. H 


Tiin>.i.-U'1".qrs. Ih''. ^| 


Weight of house refuse consumed 


32 5 o=49.H40 


Weight of sewage cake consumed 


II 4 '=2S.i"> 


Total weight of material burnt 


35 y '=74.y5'' 


Total weight of clinker produced 


(J 16 i = jj,ooK 


Proportion of house refuse to sewage 




cake ... 


100 to 50-4=.' to 1 




(nearly.) 


Average weight of material Ininit per 




cell per hour ... 


1,561 lbs. 


Proportion of clinker produced to 




material burnt ... 


2CC4, percent. 


Average steam pressure in boilers 


I OS lbs. 


Average temperature of feed waler ... 


6^" Fahr. 


Weight of water evap<iraled ... 


.l,iqi Kals.= 




31,920 lbs. 


Weight of water e\aporated per hour... 


3,660 llw. 


Weight of water evaporaled per lb. of 




material burnt ... 


0-426 llw. ^1 


CoKHESTONIIINli Willi 


^H 


Weight of water evaporated per lb. of 




material burnt (rf*m and at 213'"' Fahr. 


507 it». ^^™ 


Averagc preiMitrc iif :ur in aviipil 


2 in. of water. ■ 


PKftCtLSJMK or MOIIITL-MK IN SKWAGK HlUDGE. | 




W»ler per unl- ■ 


Bwnpte A 


■- f>l2i ■ 


^^^^ Sampteti 


... 6850 ■ 


^^^^^ Avei^tKi: 


... 6486. fl 




^^B 
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The extremely low quality of the material consumed (poor 
house refuse and wet sewage cake) is indicated by the small 
quantity of water evaporated per lb. of fuel (0*426 lbs.) In spite 
of this, the total power produced was considerable. Taking the 
total weight of water evaporated as 31,920 lbs., and assuming 
an average consumption of 20 lbs. of water per indicated horse 
power, the horse power available would be 133 indicated horse 
power ; the equivalent amount of steam coal which would be 
required to obtain this result is i| tons, representing a cost of 
£1 IIS. 6d., assuming the price of coal to be i8s. per ton, 
delivered at the works. 

The total heat available was more than sufficient to heat the 
boilers, and these, in their turn, supplied more steam than was 
required for the needs of the works, which was served by a 45 
horse power engine in the sewage works, and by a 12 horse 
power engine in the portion occupied by the destructors. A 
smaller engine drove two fans delivering air to the ashpits of the 
cells, a dynamo lighting the works, and a steam hoist for raising 
the sewage to the charging floor, and a feed-water pumping 
engine was also provided with steam from the boilers. The 
larger engine drove a pump lifting sewage from low to high 
level, an air compressor for the filter press, and all minor plant 
in the sewage works. 
Linthwaite, Yorkshire ... ... ... ... 6,666 

Litherland, Lancashire ... ... ... ... 4,441 

Littleborough, Lancashire ... ... ... ... 10,878 

Little Hulton, Lancashire ... ... ... ... 7,278 

Littlehampton, Sussex ... ... ... ... 4,452 

Little Lever, Lancashire ... ... ... ... 5,468 

Liversedge, Yorkshire ... ... ... ... 13,669 

Under consideration. 
Llandudno, Carnarvonshire... ... ... ... 7,348 

Here a 4-ceIl Beaman and Deas Patent Destructor 
with Babcock and Wilcox Boilers was erected 
about two years ago to work in connection with 
the electric lighting station. 
Llanelly, Carmarthenshire ... ... ... ... 27,000 

Llanfairfechan, Carnarvonshire ... ... ... 2,407 

Llanfrecha, Carnarvonshire... ... ... ... 2,780 

Llangollen, Denbighshire ... ... ... ... 3,225 
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Llanlarnam, Monmouthshire 




... 4.9i>S 


I^ftus, Yorkshire ... 




... 6,208 


Long Eaton, Derbyshire ... 




... 9,636 


Longridge, Lancashire 




... 4,101 


Long Sutton, Lincolnshire ... 




•• 2.439 


Lower Becldington, Cheshire 




... S.069 


Luddeiiden Foot. Yorkshire 




... 3.14s 


Ludg\:in, Cornwall 




•• J.334 


Lymm, Cheshire 




■•• 4.99S 


Lytham, Lancashire 




... 4,656 


Now under consideration (since 


decided) 




Madron, Cornwall... 




-■ i.lii 


Macsteg, Glamorganshire ... 




... 9,417 


Maiden, Smrev 




■■ 3.437 


Malton, Yorkshire 




... 4,910 


Malvern, Worcestershire ... 




... 8,107 


t'nder consideration 






Malvern Link, Worcestershire 




... 4,600 


Manslitid Woodhouse, Nottingham 


hire 


... 3,819 


March, Cambridgeshire 




... 6,995 


Margam, Glamorganshire ... 




... 8,ooo> 


Market Harborough, Leicestershire 




... 5.876 


Now under consideration 






Market Rasen, Lincolnshire... 




... 2,497 


Marple, Cheshire 




... 4.844 


Marsden. Yorkshire 




•■ 3,855 


Marlow, Buckinghamshire ... 




... 3.900 


Maryport, Cumberkmd 




... 12,536 


Masham, Yorkshire 




... 2.224 


Mittlock, Derb>'shire 




... 2,28J 


MelkHham, Wiltshire 




... 2,073 


McUham, Yorkshire 




4,761 


Melton Mowbray, Leicestershire 




... 6,740 


Mcrthyr Tydvil, Glamorganshire 




...70,811 


The council recently decided 


to make 


a trUl of 


Mason's Gasifier, made by 


Messrs. W. 


F. Mason, 


Ltd., of Manchester. 






Mcthley, Yorkshire 




VS3 






, 




^^^^^1 


^^^^^^^^^^^H 
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Mexborough, Yorkshire ... ... ... ... 7,734 

Have recently decided to erect a Meldrum Patent 
Simplex Destructor. 

Middlewich, Cheshire ... ... ... ... 3,850 

Midgley, Yorkshire ... ... ... ... 2 ,865 

Midsomer Norton, Somersetshire ... ... ... 5,041 

Milford Haven, Pembrokeshire ... ... ... 4,500 

Millom, Cumberland ... ... ... ... 10,000 

Milnrow, Lancashire ... ... ... ... 9,660 

Milton, Kent ... ... ... ... ... 5,213 

Mirfield, Yorkshire ... ... ... ... 12,600 

Mold, Flint ... ... ... ... ... 4,457 

Monk Bretton, Yorkshire ... ... ... ... 3,426 

Morecambe, Lancashire ... ... ... ... 11,015 

Messrs. Hughes and Stirling now have some cells in 
hand for this council. 

Moss Side, Lancashire ... ... ... ... 26,000 

Have a Mason's Gasitier at work (Figs. 27 and 28), 
the first erected, particulars of tests made wuth 
same are here given. A contract has recently been 
placed with the Horsfall Destructor Co. 



Test made with a Mason's Refuse Gasifier at the Yard 
OF THE Moss Side Urban District Council. 

Date of test ... ... August 21st and 22nd, 1899 

Duration of test ... ... ... ... 24 hours 

Sectional area of cell ... 6 ft. 3 in. x 5 ft. = 31*2584. ft. 

Area of grate ... ... ... ... 16 sq.ft. 

Kind of fuel ... ... ...Unscreened ashpit refuse 

Percentage of Moisture ... ... ... 303 per cent 

Total weight of refuse burned ... ... I3j55- lbs. 

Weight of refuse burned per hour ... ... 565 lbs. 

Weight burned per sq. ft. of grate per hour ... 35-25 lbs. 

Pressure in boiler supplying steam to jet blower ... 60 lbs. 

Weight of steam used for jet blower per hour... 140 lbs. 

Pressure of forced draught under grate 2^ ft. water column 

Percentage of residue, clinker, and • ' ... 25 per cent. 

Smoke from chimney ... • ... none 
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m Amalvsis of Gases from Gasifier. 

H I'tT Cclll 


■ Carbon dioxide (CO,) ... ... ... 13-0 


^M Carbon monoxide (CO) ... ... ... lO'o 


H Oxygen ... ... ... ... ... j-4 


■ Hydrocarbons (C,H,) ift 


H Hydrogen ... ... ... ... lytt 


■ Nitrogen... ... ... ... ... 59-2 


1 gy-8 




^^^^L Gases from Base of Chiuxey. 


^^^^H (Areragt of Two Aaatyuif. 


^^^ I'er Ccnr 


Carbon dioxide (CO,) ... ... ... 11-5 


Girbon monoxide (CO) ... ... ... ly 


Oxygen 46 


Hydrocarlxjns (C,H,) 1-5 


Hydrogen ... ... ... ... 20 


Nitrogen... ... ... ... -.. 787 


i^ 


Moitram, Cheshire ... ... ... ... ^.jyo 


Mountain Ash, Glamorganshire ... — ...31,000 


Under consideralion, an evaporative test with some 


of their refuse showed a remarkable calontit 
value. 
Much Woolion, Lancashire... ... ... ... 4.545 


.Mytholmroyd, Yorksliire ... 




■■ 549SH 


Nailsworth, Gloucestershire 




- 3.o65fl 


Nantwich, Cheshire 




■■ 7.4>^| 


Nantyglo, Monmouthshire ... 




.. 12410 ■ 


Ncston, Cheshire ... 




■ 3o97 ■ 


Ncwbold, Derbyshire 




- 5.077fl 


Ncwburti, Northumberland... 




■ 7.963 ■ 


Newhavcii, Sussex 




. 6.000 ■ 


Newmarket, Cambridgeshire 




. n.Mi 1 


Recently decided lo erect a destructor. ■ 


New Mills, Derbyshire ... ... ... ... -jaa« 






^^^^^^ 
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New Mill, Yorkshire ... ... ... ... 5y044 

Considered in September 1898. 
Newport, Shropshire 
Newquay, Cornwall 

The Medical Officer of Health has strongly recom- 
mended a destructor, but nothing has yet been done. 
Newton Abbott, Devonshire 
Newton, Lancashire 
Newtown, Montgomery 
Norden, Lancashire 
Normanton, Yorkshire 
Northallerton, Yorkshire 
Northam, Devonshire 
North Brierley, Yorkshire ... 
North Bromsgrove, Worcestershire ... 
North Darnley, Derbyshire... 
Northfleet, Kent ... 
Northowran, Yorkshire 
North Walsham, Norfolk ... 
Nuneaton, Warwickshire 

Under consideration 
Oakworth, Gloucestershire ... 
Ogmore, Glamorganshire ... 

Considering. 
Oldbury, Worcestershire 

Tipped. 
Ormesbv, Yorkshire 
Ormskirk, Lancashire 
Orrell, Lancashire... 
Oswaldwistle, Lancashire ... 
Otley, Yorkshire ... 
Otlciy St. Mary, Devonshire 
Oundlc, Northamptonshire ... 
Oxen hope. Yorkshire 
(Jystcrmoiith, Glamorganshire 

In 1898 the Surveyor prepared a report but no move 
has yet been made. 
Padiham, Lancashire ... ... ... ... iifSii 

The Horsfall Destructor Company, Ltd., now have 
some cells in hand for this Council. 



3,545 
2,040 



8,5^5 
6,632 

6,610 

3,955 
10,234 

3,802 

5,043 
22,178 

5,072 
2,179 

11,717 

3,013 
3,612 

15,246 

5,870 
17,000 

24,000 

8,620 
6,298 

4,914 
15,000 

7,388 

3,855 
2,680 

2,475 
3-675 



efiwc Dis.posal in Urban DititricI Councils. 

Piiignlon, Devonshire ... ... ... ... 6.7S3 

Panlcg, Monmouthsliire ... ... ... ... 6,319. 

P.iul, Cornwall ... ... ... ... ... 5,691 

Ptmherlon, Lancashire 

Penarlh, Glamorganshire ... ... ... ... 13,500^ 

The Medical Officer of Health has strongly advotuled 
a destructor. 

Penistone, Yorkshire ... ... ... ... 2,553 

Penmaenmawr, Carmarthenshire ... .., ... 2,710 

Penrith, Cumberl.ind 

Perry Barr, Staffordshire ... ... ... ... 2,310 

Peterstield, Hampshire ... ... ... ... 2,480 

Phillack, Cornwall... ... ... ,.. ... 4,099 

Pickeii ng, Yorksh ire ... ... ... ... 3,676 

Pocklington, Yorkshire ... ... ... ... 2,577 

Pokcsdown, Hampshire ... ... ... ... 2,266 

Poulypool, Monmoulhshirc... ... ... ... 6,000 

Pontypridd, Glamorganshire ... ... ...36,000 

Considering. 

Portishead, Somersetshire ... ... ... ... 2,700 

Portland, Dorsetshire ... ... ... ... 9,541 

Prescot, Lancashire ... ... ... ... 6,745 

Prestwich, Lancashire ... ... ... ... 11,500- 

Pudsc>-, Yorkshire... ... ... ... ... 14,585 

Now under consideration 

Quiirry &ink, Staffordshire... ... ... ... 6,73a 

Qiiecnsbury, Yorkshire ... ... ... ... 6,740; 

Radcliffe, Lancashire ... ... ... ...25,025- 

The Council have lately placed contract with Messrs. 

Meldruni Bros., Ltd., for a Simplex Patent De- 
structor, 

Kadstock, Somersetshire ... ... ... ... 3Ht39 

K:iinford, Lancashire ... ... ... ... 3,47J' 

Kamshottom, Lancashire ... ... ... ... 16,725. 

Now Lindei consideration. 

Kimisey, Hampshire ... ... ... ... 4,684, 

Kavcnsthorpe, Yorkshire ... ... ... ... 5,134^ 

Considered in 1897, but abandoned, 

liawmarsh, Yorkshire ... ... ... ... I4,50tf 

Hcdcar, Yorkshire ... ... ... ... 2,818 
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Reddish, Lancashire ... ... ... ... 6,854 

Redruth, Cornwall ... ... ... ... 10,324 

Rhyl, Flintshire ... ... ... ... ... 7,000 

Some Fryer cells erected by Messrs. Manlove, Alliott 

and Co., have been working here for some years 

past. 
Rhondda, Glamorganshire ... ... ...110,626 

Messrs. W. F. Mason, Ltd., of Manchester, now 

have an order in hand for one of their refuse 

gasifiers. 
Rhymney, Monmouthshire 
Ripley, Derbyshire 



Risca, Monmouthshire 
Rishton, Lancashire 
Romford, Essex ... 
Ross, Herefordshire 

Now under consideration. 
Rothwell, Northamptonshire 
Rothwell, Yorkshire 
Rowley Regis 
Royton, Lancashire 

Messrs. Goddard, Massey and Warner erected a 
4-cell destructor in 1893. Three cells only are tired 
at a time, and the consumption per cell is 4 to 5 
tons ; the cost per ton destroyed is g^d. for labour. 
A cremator is used occasionally fired with oil jets. 
Rugby, Warwickshire 
Rugclcy, Staffordshire 
Riincorn, Clieshire 

Under consideration. 
Riishdcii, Northamptonshire 
Kvton, Durham 
Si. Aimt's-on-Sca, Lancashire 

Messrs. Goddard, Massey and Warner are at present 
erecting a small destructor here. 
St. Austell, Cornwall 
St. Helens, Isle of Wight ... 
St. James, Northamptonshire 
St. Mary Church, Devonshire 

Under consideration. 



7733 

8774 
7,780 

7,800 

8,408 

3675 

3.375 
10,605 

34.500 
15.000 



11,262 

4,181 

20,050 

744^ 
6,700 

^,538 



3.477 

4.469 
4,089 

6,653 



Krfii^c Disposal in Urban District Councils. 

St. Neots, Hampshire ... ... ... ... 4,077 

Si. Thomas Apostle, Devonshire ... ... ... 8,34a 

Siile, Cheshire ... ... ... ... ... 9,644 

The Nuisance Committee have the matter before 

SLillhiirn-on-Sea ... ... ... ... ... 2,23*; 

Sandnl Magna, Yorkshire ... ... ... ... 5,o8> 

Siindhach, Cheshire ... ... ... ... 5,283 

Sandown, Isle of Wight 

Scunthorpe, Lincolnshire ... ... ... ... 3,413 

Seaford, Sussex ... ... ... ... ... 3,209i 

Seaham Harbour, Durham ... ... ... ... '~ 

Sedgley, Staffordshire ... ... ... ... 4,961 

Scghill, Northumberland ... ... ... ... 3,269 

Selby, Yorkshire ... ... ... ... ... 6,187 

Sevenoaks, Kent ... ... ... ... ... 7,610 

Shanklin, Isle of Wight ... ... ... ... 4,461 

Sheerness, Kent ... ... ... ... ... 13,481 

Now under consideration. 

Shelf, Yorkshire ... ... ... ... ... 2,612 

Shepshed, Leicestershire ... ... ... ... 4,416 

Shepton Mallei, Somersetshire ... ... ... 5,50{ 

Sherborne, Dorsetshire ... ... ... ... 3,741 

Shildon, Durham ... ... ... ... ... 9,537* 

Now under consideration. 

Shipley, Yorkshire ... ... ... ... 23,387 

Messrs. Nfeldrum Bros., Lid., have just lately com- 
pleted a 4-cell Simplex Destructor for this 
Council. 

Shoeburyn ess, Essex ... ... ... ... 2,99a 

Shoreham, New, Sussex ... ... ... ... 3,393; 

Short Heath, StalTordshire ... ... ... ... 2,514 

Sidmouth, Devonshire ... ... ... ... 347BI 

Silsden, Yorkshire ... ... ... ... 3,866 

Siltingbourne, Kent 

Considering. 

Skelmanthori>e, Yorkshire ... ... ... ... 3,390; 

Skehnersdale, Lancashire ... ... ... ... 6,627 

Skelton, Yorkshire ... ... ... ... i 

Skipluii, Yorkshire ... ... ... ... i 
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Slaithwaite, Yorkshire 


4.570 


Sleaford, Lincolnshire 


4,655 


Slough, Buckinghamshirt; ... 


54^7 


Smallthorpe, Staffordshire 


5.270 


Smethwick, Staffordshire ... 


50.000 


The Council recently decided to make a trial o 




Mason's Gasitier. 




ScothiU Nether, Yorkshire ... 


5.848 


Southali, Middlesex 


7.560 


Southbank, Yorkshire 


9,1^8 


South Blyth, Northumberland 


3,626 


Southborough, Kent 


5416 


South Crosslartl, Yorkshire 


3.078 


Southgate, Middlesex 


13,000 


South Hornsey Middlesex... 


16,892 


Southowram, Yorkshire 


2,890 


Southwick, Durham 


10,226 


Sowerby, West Riding, Yorkshire ... 


3.850 


Sowerby Bridge, Yorkshire... 


11,500 


Soyland, Yorkshire 


3.308 


Spalding, Lincolnshire 


9.0I4 


Spennynioor T)mhani 


16,300 


Springhead, Yorkshire 


3.<'3o 


Staines, Middlesex 


5,060 


Stainland, Yorkshire 


5,002 


Standish, UiiRiishire 


5,950 


Stanley, Durham 


8,300 


Stevenage, Hertfordshire ... 


3.30<) 


Stocksiiridge, Yorkshire (considering) 


5.737 


Stone. Staffordshire 


5.7.54 


Stourbridge, Worcestershire 


9.3«6 


Sloiiipoit Worcestershire ... 


S.J67 


Stowmarket, Suffolk 


4.349 


Street, Somersetshire 


3.5 "7 


Stretford, Lancashire 


27.000 


Have a 3-cell Beaman and Deas Patent Destructor 




with two 85 horse-power Babcock and Wilcox 




boilers. 




Stroud, Gloucestershire 


9.818 


Sunbur>-, Middlesex 


4.009 



Refuse Disposal in Urban District Councils. 
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Surbiton, Surrey ... ... ... ... ...13,000 

Sutton, Surrey ... ... ... ... ... 16,500 

Sutton Bridge, Lincolnshire ... ... ... 2,004 

Sutton-in- Ashiield, Nottinghamshire ... ... . . . 1 0,563 

Swadlincote, Derbyshire ... ... ... ...15,000 

Swaffham, Norfolk ... ... ... ... 3,636 

Swanage, Dorsetshire ... ... ... ... 2,668 

Swindon, New, Wiltshire ... ... ... ...40,230 

Under consideration. 
Swinton, Yorkshire ... ... ... ... 9,297 

Swinton and Pendlebury, Lancashire ... ... 23,000 

Tanfield, Durham ... ... ... ... ... 6,497 

Tarporley, Cheshire ... ... ... ... 2,402 

Teddington, Middlesex ... ... ... ... 10,025 

Considering. 
Teignmouth, Devonshire ... ... ... ... 8,171 

Considering last year. 
Tetbury, Gloucestershire ... ... ... ... 2,173 

Thame, Oxfordshire ... ... ... ... 3,335 

Tettenhall, Staffordshire ... ... ... ... 5,145 

Thornhill, Yorkshire ... ... ... ... 10,700 

Thornton, Yorkshire ... ... ... ... 5,680 

Thurlstone, Yorkshire ... ... ... ... 2,735 

Tipton , Staffordshire ... ... ... ... 29,3 1 6 

Tonbridge, Kent ... ... ... ... ...10,117 

. Now under consideration. 
Tong, Yorkshire ... ... ... ... ... 6,899 

Tottenham, Middlesex ... ... ... ...85,000 

The question of erecting a refuse destructor has been 
before the Council here some time now, but 
nothing has yet been definitely decided upon. 

At a recent meeting of the Council further 
complaints regarding non-removal of house refuse 
were referred to the Sanitary Committee. The 
Committee reported that they wished to specially 
direct the Council's attention to the complaints 
they were constantly receiving respecting the non- 
removal of house refuse, and also to the great 
difficulties experienced by the contractor in dis- 
posing of the collected refuse. They also urged 
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upon the Council the necessity of proceeding as 

early as possible with the erection of a destructor. 

Tow Law, Durham ... ... ... ... 4564 



Towyn, Merionethshire 
Trawden, Lancashire 
Tredegar, Monmouthshire 
Tring, Hertfordshire 
Trowbridge, Wiltshire 



2,354 

17,341 

4,525 
12,300 



... 14,000 
... 26,026 
... 10,015 

••• 4,443 
... 2,497 

... 10,115 

. . . 4,042 

. . . 4,800 

. . . 8,206 

. . • 6,090 



Under consideration in connection with the electric 
lighting scheme. 
Tunstall, Staffordshire ... ... ... ... 15,730 

Turton, Lancashire 
Twickenham, Middlesex 
Tyldesley, Lancashire 
UphoUand, Lancashire 
Uckfield, Sussex ... 
Ulverston, Lancashire 
Urmston, Lancashire 
Uttoxeter, Staffordshire 
Uxbridge, Middlesex 
Ventnor, Isle of Wight 

Considering. 
Walker, Northumberland ... ... ... ... 15,040 

The Council have decided to erect an 8-cell Meldrum 
Patent Simplex Destructor at once. 
Wallasey, Cheshire ... ... ... ...46,000 

A number of Fryer Cells are in use here, with also Boul- 
nois & Brodie's Patent Charging Apparatus, and 
J ones's Fume Cremator was provided with the original 
installation, which was made about four years ago. 
Wallsend, Northumberland 
Walmer, Kent 
Walsoken, Norfolk 
Waltliam Cross, Essex 
Walthamstow, Essex 

Under consideration. 
Walton-le-dale, Lancashire ... 
Walt on -on -Thames, Surrey ... 
Wanstead, Essex ... 
Wantage, Berkshire 



... 11,620 

••• 4,565 
... 2,771 

... 6,066 

...75,000 



... 10,556 
... 7,988 
... 7,042 
... 3,669 




R^icM: Disposil in t'rbaii Di^lricl Councils. 



Warblington, Hampshire ... ... ... ... ifi^ 

Wardle. Lanaishire ... ... ... ... 3^2 

Ware, Herlfordshirt; ... ... ... ... 5.121 

Warley, Yorkshire ... ,,. ... ... ij^ii 

Warminsier, Wiltshire ... ... ... ... 5.562 

Waterloo, Lancashire ... ... ... ...23,038 

Under consideration ; :t joint scheme wtih Great 
Crosby siig^fested. 

Watford, Hertfordshire ... ... ... ... 16^19 

Considering. 

Wath-upon-Dearne ... ... ... ... 7/148 

Wealdslone, Middlesex ... ... ... ... 4,000 

Wedneslield, Staltordshire ... ... ... ... 4.999 

Weetslade, Northiimberland ... ... ... >ooo 

Wellingborough, Northamptonshire ... ... ...15.068 

Messrs. W. F. Mason, Limited, MancbcMei, hxve 
order in hand for their patent refuse guifier. 

Wellington, Shropshire ... ... ... .— 5.*J< 

Wellington, Somersetsliire ... ... ... ... ftjk* 

Wells, Norfolk ... ... — ... — i.5j6 

Wembley, Middlesex ... ... ... --• 4.3"° 

West Bridgford, Nottinghamshire ... ... ... 2,503 

The question has been before the COunciL 

Westbnrj', Glonoestershire ... ... ... — 'i**5 

Westhoughton, Lancashire... ... ... — **<SOO 

Weston-super-Mare, Somersetshire ... ... --• *$»**4 

We>bridge, Surrey ... ... ... ■.- J*« 

Wickham, Durham ... ... ... ■-• 'f-'74 

Whitliy. Yorkshire 'J/^S 

Considering. 

Whitchnrch, Sliropshire i-TW 

Whitelield, L.ancashire »'77" 

Whitley, Northumberland - -. .- ■■- J** 
Whttstable, Kent ... -- 

Whittington, Derb>'shire ... ... ... ■" ^/f0 

Tipped in March. 1899. Application wai made <" 
the Local Government Board for £iioo l***" '■ " 
cost of tipping. 
Whililcsey, Cambridgeshire 
Whitwood. Vorksliire 
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Whit worth, Lancashire ... ... ... ... 9,766 

Wigston, Leicestershire ... ... ... ... 8,7091 

Willenhall, Staffordshire ... ... ... . . . 1 8,669. 

Under consideration. 
W^illesden, Middlesex ... ... ... ... 88,322- 

Now under consideration. The refuse is at present 
given to a brickmaker. 
Willington, Durham ... ... ... ... 7,804. 

W^illington Quay, Northumberland ... ... ... 8,302 

Wilmslow, Cheshire ... ... ... ... 6,344. 

Wilsden, Yorkshire ... ... ... ... 2,764. 

Wimbledon , Surrey ... ... ... ... 39,000* 

Have a Beaman and Deas Patent Destructor (two 
cells), and Babcock and Wilcox Boilers supplying 
steam to electric lighting station. 
Winiborne, Dorsetshire ... ... ... ... 3,500« 

Winsford, Cheshire ... ... ... ...10,440' 

Wirksworth, Derbyshire ... ... ... ... 3,725 

Witham, Essex ... ... ... ... ... 3,444 

Withington, Lancashire ... ... ... ...33,410. 

Here are six cells of the Surveyor's own design, 
erected by Messrs. W. F. Mason, Limited. (Figs. 
29 and 30.) Seven to eight tons per cell per day are 
consumed, at a cost of 8d. per ton for labour. 
Withnell, Lancashire ... ••• ... ... 2,779 

Witney, Oxfordshire ... ... ... ... 3,110 

W^oking, Surrey ... ... ... ... ... i6,ooo- 

W^ombwell, Yorkshire ... ... ... •••13,500 

Woodbridge, Suffolk ... ... ... ... 14,000 

Wood Green, Middlesex ... ... ... ...30,000' 

Plans and tenders are now before the Council. 
Worksop, Nottinghamshire... ... ... ...12,734. 

Worsborough, Yorkshire ... ... ... ... 9,905 

Worsley, Lancashire ... ... ... ... 12,850- 

Wrotham, Kent ... ... ... ... ... 3,437 

Yeadon, Yorkshire ... ... ... ... 7,396 

Ynyscynhavarn, Carnarvonshire ... ... ... 5,224 

Ystradyfodwg, Glamorganshire ... ... •••88,350 

In those towns without remark no move has yet been made, 
towards sanitary disposal. 
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CHAPTEK XV. 
Refusk Disposal is Scotlami>. 

CoMHAKATivELY speakiiifj, very little headway has been made 
here in the sanitary disposal of refuse, which is somewhat t 
prising, seeinfi that most of the towns, at any rate, in the West 
of Scotland are populous and prosperous, and that, generally 
speaking, local authorities have shown a very commendable 
enteq>risc in effecting improvements for the good of the com- 
munity. 

Here I specially refer lo towns such as Coatbridge, Hamilton, 
Kilmarnock, and others of the same type — all veritable hives of 
industry, and. of a necessity, thickly populated. 

We will first take Gl-\sgow. Population, 724,349, 

In thi.s city the disposal of the refuse is in the hands of the 
Cleansing Department, who dispose of the refuse regularly and 
very methodically, if not on quite up-to-date lines. 

The Department is directly under the control of the Munici- 
pality, and there can be no doubt that the methods employed 
for the disposal of the various kinds of refuse are very 
economical. 

The Cleansing Department own nearly i,OOa railway wagons, 
and the useful products from the refuse find a ready sale among 
farmei's in many comities. They own two estates which cover 
an area of 717 acres ; also renting two farms, some miles out of 
the city, where unsaleable refuse is tipped. 

As Glasgow has been, and is yet, a wonderful example to the 
world as to the success of municipal enterprise, 1 think 11 brief 
description of their methods of refuse destruction will be of 
interest. 

There are foiu- Destructor Works in the city, viz., St. Kollox^ 
KeK'inhangh, Dalmarnock and Haghill. The St. Rollox 
Despatch Works were opened in 18H1, being not only the first 
of ilie kind in that city, but also in Scotland, at which an attempt 
was made by a screening and mixing process to produce from 
the city refuse a good fertilizer, and, by a process of cremation, 
to destroy all useless and objectionable Yciw?*, 
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At the St. KoUox Works are four natural draught cells, each 
with a grate area of 58 square feet ; the total average quantity 
consumed per day is 28 Ions. During the year ending May 31, 
1899, the total quantity of material dealt with at this Works was 
65,593 'o"s ; of this quantity, 8,368 tons was stable manure, all 
of which was sold. Of the remaining 59,^25 tons, 17,689 tons 
were sold to farmers for manure, a large proportion going as far 
north as Perth, Forfar and Kincardine, 

1,939 tons of clinker were sold, the balance of unsaleable 
material sent to the tips being 30,114 tons. At this Works the 
steam generated is used for driving various machinery- in the 
Works. All the vehicles, trucks, etc., belonging to the Depart- 
ment are repaired at this branch. 

At Kelvinhaugh there are four natural draught cells similar to 
those at the St. RoUox Works ; the quantity of refuse dealt u'lth 
per day is also the same. 

Dalmarnock Works. Here are also four cells precisely si miLir 
to those already described ; but just now the authorities are 
considering the adoption of an additional eight modem high 
temperature cells ; when these are erected it is intended to use 
the heat available for steam raising. 

The Haghill Works were the last to be started, only being 
opened in December, 1897. Here are installed live cells of the 
Horsfall type, each of which has a grate area of 58 square feet ; 
a boiler was also put down to utilise the waste heat from the 
cells, the steam being used for driving machinery for treiiting 
the refuse, for lighting Ihe Works by eleclncity, and for provid- 
ing steam for the forced draught jets. 

The Corporation have recently contracted with Messrs. Md- 
dium Brothers, Limited, to erect an 8- cell Destructor at 
Oahnarnock. 

Pahtick. — After visiting a number of installations in various 
parts of the countrj', the Council recently invited tenders for a 
destructor, through their Consulting Engineers, Messrs. Kiiicatd, 
Waller and Manville. 

GovAx. — Here is a 6-cell Destructor erected by Messrs. 
Goddard, Massey and Warner in 1893 ; two more cells of (he 
same type were added in 1894, and two additional cells are now 
in hand. Each cell deals with 48 ions per 24 houi-s ; the cost 
of burning is given as is. 6-6d. per ion. 
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Euinbi:rgh (^95,628). — In i8()3, Messrs. Manlove, AlHott and 
Co., Limited, erected a lo-cell Frj'cr Destructor on a site 
known as Powderhall. To make a long stor>- short, the cells 
iailed to buin the quantity titey were ^id to be capable of 
■destroying, and, what was more unfortunate in some respects, 
litigation was caused by reason of escaping fumes and dust, 
although fume cremators were provided. 

After serious trouble and expense, it was at length arranged 
with the Horsfnll Destructor Co., Limited, to reconstruct the 
cells and take away the cremators, under a binding guarantee 
that, tirstly, " No imperfectly consumed noxious gases or dust 
should escape from the chimney"; secondly, "No noxious 
fumes or dust should escape from the elinkering floor "; thirdly, 
■" No bad smells should be given off from the feeding chamber 
irom whatsoever cause." 

Further, " That not less than eight tons of refuse be consumed 
per cell per day." These requirements were fultilJed. 

Dundee (164,575). — Here the refuse is partly sold and partly 
tipped ; the authorities say that these methods are far better 
than facing the expense of erecting a destructor. 

ABERt^KEX (140,381). — The refuse is also pailly sold and 
partly tipped here. The advisability of erecting a destructor 
was under the consideration of the Council at the same time as 
their electric lighting scheme ; the latter was carried to a suc- 
cessful issue ; the former, apparently, is in abeyance still. Out 
of some 80,000 loads of refuse collected annually, only 25,000 
loads are lit to he sold, the remainder being lipped. 

The question hxs recently been revived and it is now decided 
to erect a destructor to deal with alwut 15 tons per day as an 
experiment. 

Ayr. — The refuse is tipped. 

Greenock (63433). — The refuse is tipped. 

Lanark (4,579). — The refuse is tipped, 

Leith (76,277). — The refuse is tipped. 

Oban (4,902). — The refuse is used for reclaiming an inland 
lake. 

Paisley (7,553). — An eight-cell Horsfall Destructor is now in 
hand. 

Port Glasgow (14,624). — The refuse is tipped. 

Peterhead (12,195). — ^''i^ refuse is U\ive4. 
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Diiiibar (3,545)-— Now considering the adoption of a de- 
structor. 

Dunfermline (22.365). — Now considering; the adoption of a 
destructor. 

UddingBton {6,000), — A a-cell Horsfall Destructor is now 
in hand. 

Bkoi'ghty Ferky (9,256). — A deputation visited the Shore- 
ditch installation in May, 1898, but Mr. Newton Russell advised 
them not lo adopt a destructor while they could draw any 
revenue at all from their refuse for manure. 

GoL'ROCK (9,000). — With commendable enterprise, some of the 
Council here, at this beautifully- situated watering-place on the 
Firth of Clyde, have persistently urged the adoption of :t de- 
structor. A site has been chosen, and it is very probable indeed 
that Gourock will have the credit of being the lirst Scottish 
watering-place to dispose of its refuse in the only sanitary 
manner. 

Falkirk (19,769).— The advisability of providing a dcatnictor 
in connection with electric lighting has been under consideration, 
but up to thepresent nothing has been done. 

South Gova\. — The Municipality decided to make this a 
separate sciivenging district, and in doing so to at once consider 
the adoption of destructors. 

liOTHESAV (9,108). — A deputation visited a number of installa- 
tions in England two years ago. In the course of their travel 
they visited Oxford, where refuse is buried in pasture land. They 
decided to do likewise : a very extraordinary decision for the 
authorities of the Queen of Scottish seaside resorts, 

Ardkossan (4,760). — For two years past the adoption of a 
destructor has been under consideration here, A deputation 
visited Edinburgh and other places early in 1899, but nothing 
tins yet been done. 

Motherwell (2,800). — A deputation visited I-eeds, Bradford, 
Kdinburgh, Manchester, and other places early in i^^g to 
inspect and re|X)rl on destructors. 

Communities with Povvi-ations of ovh:b 
Al'cilour, &inffshiie 
Alutfie, Lanarkshire 
Alv9(«iitdria, Dumbartonshire 
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Alford, Aberdeenshire 


... 3,000 


Alloa, Clackmannanshire ... 


... IJ,64J 


Alva, Stirlingshire... 


... 6,000 


Alyth, Perthshire ... 


... 2,3J» 


Annan, Dumfries- shire 


... 4,B6o 


Arbroath, Forfarshire 


...24,960 


A>T, Ayrshire 


... -■5.J1} 


Banff, Banffshire ... 


... 3,87l> 


Bannockbum. StirHngshire... 


... 2,4-S» 


B:irrhead, Renfrewshire 


... «,J15 


Bathgate, Linlithgowshire ... 


... 5,851 


Beilh, Ayrshire ... 


..■ 4.795 


Blairgowrie, Perthshire 


- 3,71+ 


Boness, Linhthgowshire ... 


... 5,»66 


Bonhill, Dumbartonshire ... 


... 3.»43 


Buckie, Banffshire 


... 5,»4J 


BiimlJsland, Fifeshire 


... 4.692 


Brechin, Forfarshire 


... a,9.S5 


Broxburn, Linlithgowshire .,, 


... 5,89s 


Buckliaven, Fifeshire 


... 4,006 


Cambuslang, Lanarkshire ... 


... 8,323 


Campbelltown, Argyleshire... 


... 8,23s 


Carnoustie, Forfarehire 


... 4.184 


Castle Douglas, Kirkcudbrightshire ... 


... 2,«70 


Clydebank, Lanarkshire 


... 10,589 


Under consideration. 




Coupar, Forfarshire 


.. 2,I06 


Cowdenbeath, Fifeshire 


." 4-24* 


Crieff, Perthshire... 


... 4,90' 


Cullen, Banffshire... 


... 2,100 


Cumnock (Old), Ayrsliire ... 


.. 3.I0S 


Cupar, Fifeshire ... 


... 4,729 


Dairy, Ayrshire 


... 8,500 


Dalbe:ittie, Kirkcudbrightshire 


... 4,000 




... 7,03s 


Dingwall, Ross-shire 


... »,.loo 


Dumbarton. Dumbartonshire 


...17,626. 


Dumfries, Dumfries- shire ... 


...18,051 


Dunblane, Perthshire 


... 2,106 


Dunoon 


nf«* 




^^^ 
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Dims, Berwickshire 
Dysart, Fifeshire ... 
Elgin, Elginshire ... 
Eyemouth, Berwickshire ... 
Forfar, Forfarshire 
Forres, Elginshire... 
Fraserburgh, Aberdeenshire 
F>-vie, Aberdeenshire 
Galashiels, Selkirkshire 
Galston, Ayrshire ... 
Girvan, Ayrshire ... 
Grangemouth, Stirlingshire . . . 
Huntly, Aberdeenshire 
Haddington, Haddingtonshire 
Hamilton, Lanarkshire 
Hawick, Roxburghshire 
Innerleithen, Peebles-shire... 
Inverurie, Aberdeenshire ... 
Inverness, Inverness-shire ... 
Irvine, Ayrshire ... 
Jedburgh, Roxburghshire ... 
Johnstone, Renfrewshire 
Keith, Banffshire ... 
Kelso, Roxburghshire 
Kilbarchan, Renfrewshire ... 
Kilbirnie, Ayrshire 
Kilmarnock, Ayrshire 
Kincardine, Perthshire 
Kinghorn, Fifeshire 
Kirkcaldy, Fifeshire 
Kirkintilloch, Dumbartonshire 
Kirkwall, Orkney ... 
Kirriemuir, Forfarshire 
Kilsyth, Stirlingshire 
Langholm, Dumfries-shire ... 
Largo, Ayrshire ... 
Lerwick, Shetland... 
Leslie, Fifeshire ... 
Lesmahagow, Lanarkshire ..• 
Leven, Fifeshire ... 



2,198 
12,849 

7,799 

2,57^ 
12,844 

3,971 
7,466 

4,049 

17,249 

4,292 

4,081 

5,833 
3,760 

3,770 
24,863 
19,204 

2,501 

3,105 

20,855 

9,037 

3,397 
9,668 

4,622 

4,184 

2,747 

3,405 
28,438 

2,007 

2,036 

27,151 
10,312 

3,895 

4,179 
6,073 

3,642 

3,187 
3,782 

3,421 
9,000 

4,577 
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Linlithgow, Linlitligovvshire 


4,<54a 


Loanhead, Edinburghshire.., 




3.>44H 


Lochee. Forfarshire 




■3.86;a 


Lochgelly, Fifeshirc 




4.I33M 


Lockerbie, Dumfries-shire ... 




2.49» 


Lossiemouth, Elginshire ... 




4.000 


Macduff, Banffshire 




3.707 . 


Maybole, Ayrshire 






Moffalt, Duinfries-shire ... 




3,9761^1 


Montrose, Forfarshire 




13,048*^1 


Musselburgh, Edinburghshire 




8,855 " 


Nairn, Nairnshire... 




4,014 


Newport, Fifeshire 




2,947 


Newton Stewart, Wiglonshire 




2,758 _ 


Newtjiiav. Haddingtonshire 


'•'• 2.376^ 


Peebles. Peebles-shire 


4.704 ■ 


Penicuik, Edinburghshire ... 


. 3.^ ■ 


Pekth. — After carefully considering the matter it has H 


practically been decided to erect a destructor in the " Fair H 


City." As will be seen from the following statement, the H 


present method of handling the refuse is cosily :— H 


£ s^^ 1 


Cartage to Friarton Depot ... ... 1,300 00 ^ 


Two men cleaning ... 


tJO 


Loading 10,000 Ions on trucks at 3d. per 




ton 


125 


Removing 3.000 tons unsaleable 

Total 


75 


1 .620 


Received from sale of manure, average .. 


700 


Annual loss to city .. 


920 


The cost of treating the 10,000 tons thus wo 


rks out at 2s. 5^d. 


per ton, 10,000 tons being sold, after cleaning, for is. 6d, ^M 


per ton. ^M 






^^^^^M 
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Against these figures were set the following approximate 
estimate of the annual cost with a destructor : — 

£ s. d. 
Cost of destructor ... ... ... 4,000 o a 

Annual payment ;f 5^ per cent. ... 220 o o 

Carting 11,000 tons of refuse to destructor 
at IS. 6d. per ton ... ... ... 825 o o 

Carting 2,000 tons of refuse to railway at 

Xo« ... ... ... ... XUiJ o o 

Two extra firemen at 25s. each weekly ... 130 o a 
Depreciation ... ... ... loooo 

Cost of site and insurance ... ... 50 o a 



Total ... ... 1,425 

From which deduct the following : — 
2,000 tons of manure, slaughter-house, 
etc., 2s. 6d. per ton ... ... 250 

Value of steam to electric light works ... 700 
Value of clinker ... ... ... 100 



o 
o 
o 



o 
o 
o 



Total 



1,050 



Pollokshaws, Lanarkshire ... 
Port Glasgow, Renfrewshire 
Portsoy, Banffshire 
Prestonpans, Haddingtonshire 
Renfrew, Renfrewshire 
Renton, Dumbartonshire 
Rothes, Morayshire ... 
Rutherglen, Lanarkshire 
Selkirk, Selkirkshire 
Shotts, Lanarkshire 
St. Andrews, Fifeshire 
Stevenston, Ayrshire 
Stewarton, Ayrshire 
Stirling, Stirlingshire 
Stonehaven, Kincardineshire 
Stranraer, Wigtonshire 
Strathaven, Lanarkshire 
Tayport, Fifeshire 



10,445 
14,624 

2,091 

2,294 

<^,777 

5458 
2,299 

13,083 
6,397 

11,957 
6,853 
3,556 
2,687 

16,895 

4497 
6,193 
3,478 
2,829 
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Thurso, Caithness-shire 




-" 3.930 


Tillicoultry, Clackmannanshire 


- 3.939 


Troon, AjTshiie ... 




... 4,108 


Turriff, Aberdeenshire 




... j,34o 


Wick, Caithness-shire 




-.. 8,463 


Wishaw, Lanarkshire 


SUMUAKY. 


- 15.525 



Out of 148 towns, cities, etc., in Scotland, each with 
populations exceeding 3,000, three only actually have destructors I 
in operation ; three others have definitely decided to adopt 1 
destructors ; nine are considering the advisability nf providing 
destructors. 




Little progress can be reported in llie " disthressful couuthry." 
Apart from Belfast and Dublin, nothing whatever has been done 
ill the way of destruction by fire, although tliere are a numbei^ 
of populous and thriving towns in Ulster, at any rale, which 
claim to be progressive. 

Dlbijn (population, 245,000). — The first destructor to be 
erected was a 4-ceIl plant of the Fryer type by Messrs. Manlove, 
Alliott and Co, ; about 6 tons per cell per day are destroyed at 
a cost per ton of g<)d. for wages. 

Messrs. Goddard, Massey and Warner have since erected 
three of their Warner " Perfectus " cells. 

In the chapter entitled " Refuse Tipping " reference is made 
to a recent prosecution of the Corporation for causing a nuisance 
by tipping the city's waste, and it would really appear that the 
sanitary disposal of, refuse is not taken to heart at all seriously by 
the authorities ; in short, it is cheaper to tip either on land or at 
sea. Needless to add. the present cells are quite inadequate. 

The Committee of the Local Government Board for Ireland, 
which was appointed to inquire into and report upon the public 
health of Dulilin, issued a report in May this year in which a 
number of recommendations were made with a view to sanitary 
reform. As regards the disposal of refuse, they suggest that 
" an additional destructor be provided in Marrowbone Lane, 
and that the number of cellsat the Stanley Street Destructor be 
increased." Further," that a suitable berth should be provided 
for the baige Eblaiia." This barge is used for taking a large 
quantity of the refuse out to sea. 

Pembroke (township, Co. Dublin). — Here the first modern 
high temperature destructor in Ireland has recently been 
erected by the Horsfall Destructor Co., Ltd. It consists o£ 
two cells identical with those installc<l at NoiAvich and a ' 
Babcock and Wilcox Boiler K- '• — k at 140 lbs. pressure, with ' 
73,S square feet of healing sur f 80 horse-power. 
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Bklkast (population, 255,950). — Here Messrs. Goddiirtl, 
Ntasseyand Warner are erecting a 12-ceII destructor. 

Here is a list of the boroughs showing the [Topulatlon in each 
irase. Ali are alike in the disposal of refuse. In everj' cxise it 
is either tipped or disposed of in some etiuaUy primitive 
manner : — 
Clonmel ... ... ... ... ... ... 10,500 

Cork ... ... ... ... ... ...97,381 

Drogheda ... ,,. ... ... ... 13,000 

Kilkenny ... ... ... ... ... 11,048 

Limerick ... ... ... ... ... 37,155 

Londonderrj- ... ... ..'. ... ... 33,300 

Sligo ... ... ... ... ... ... 10,274 

Waterford ... ... ... ... ...27,713 

Wexford ... ... ... ... ,..12,000 

There are also some 63 urban sanitary districts, all apparently 
tieing in the same position as the boroughs named above, but of 
course many of the urban sanitary districts are only com- 
paratively thinly populated. 

Communities with populations of 2,000 and upwards, not 
one of which is provided with a destructor : — 
Ardee, Louth ... ... ... ... ... 2,067 

Armagh, Armagh ... ... ... ... ... 7,438 

Arklow, Wicklow ... ... ... ... ... 5,294 

Athlone, West Meath ... .., ... ... 6,74*- 

Athy, Kildare ... ... ... ... .,. 4,866 

Bitlbriggan, Dubhn ... ... ... ... 2,273 

Ballina, Mayo ... ... ... ... ... 4,846 

Ballinasloe, Galway ... ... ... ... 4,642 

Ballymena, Antrim ... ... ... ... 8,655 

Ballymoney, Antrim ... ... ... , 2,975 

Bnllyshannon, Donegal ... ... ... ... 2471 

Banbridge, Down ... ... ... ... 4^1 

Bandon, Cork ... ... ... i.. ... 3, 

Bantn,-, Cork ... ... ... ... ... 3, 

Blackrocfc, Dublin ... ... ... ... 8, 

Bovle, Roscommon ... ... ... ... 2464 

Bray, Wicklow 6,88» 

Cahir, Tipperary ... ... ... ... ... 2,046 

Cahircineen, Kerr>' ... ... ... ... 2,000 
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.Carlow, Carlow ... 
Carrickfergus, Antrim 
Carrick-on-Suir, Tipperary 
Cashel, Tipperary 
Castlebar, Mayo ... 
Cavan, Cavan 
Clonakilty, Cork . . . 
Clones, Monaghan 
Coleraine, Londonderry 
Comber, Down 
Cookstown, Tyrone 
Dalkey, Dublin 
Downpatrick, Down 
Dundalk, Louth ... 
Dungannon, Tyrone 
Dungarvan, Waterford 
Ennis, Clare 
Enniscorthy, Wexford 
Enniskillen, Fermanagh 
Fermov, Cork 
Galway, Galway . . . 
Gorey , Wexford . . . 
Kells, Meath 
Killarney, Kerry ... 
Killyleigh, Down ... 
Kingstown, Dublin 
Kilrush, Clare 
Lame, Antrim 
Letterkenny, Donegal 
Limavady, Londonderry 
Lisburn, Antrim ... 
Listowel, Kerry ... 
Longford, Longford 
Loughrea, Galway... 
Lurgan , Armagh . . . 
Macroom, Cork 
Mallow, Cork 
Maryborough, Queen's County 
Monaghan, Monaghan 
Mountmellick, Queen's County 



• •• 



... 6,919 


... 8,923 


... 5,808 


... 3,216 


• • ^,557 


... 2,963 


... 3,221 


. . . 2,300 


... 6,845 


... 3,500 


... 3,841 


• 3,197 


•. 3,13^ 


... 12,499 


... 3,812 


• • 5,263 


... 5,460 


... 5,648 


5,570 


. . . 6,469 


... 16,959 


... 2,266 


... 2,427 


•• 5,510 


... 2,000 


••• ^7,35-? 


... 4,095 


... 4,217 


... 2,500 


... 2,799 


... 12,290 


... 3,566 


... 3,827 


... 2,815 


... 11,570 


••• 2,933 


... 4,366 


... 2,109 


... 2,938 


... 2,623 
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Mullingar, Wcstmeatli 


- 5.3*3 


Xaas, Kildare 


- 3,735 


Navan, Meatli 


... 3,963' 


Nonagb, Tipperary 


... 4,72j 


Newbridge, Kildare 


... 3,391 


Newcastle West. Limerick ... 


... 4,000 


New Ross, Wexford 


... 5,847 


Newt ownards, Down 


... 9,197 


Newrj-. Down 


... .3,691 


Omagh. Tyrone ... 


... 4,039 


ParsoDstown, King's County 


•" 4,3'3 


Portadown, Armagh 


... 8,430 


Purtarlington, King's County 


... 2,000 


Queenstown, Cork... 


- 9.755 


Kathke:ile, Limerick 


... 2,400 


Roscommon, Roscommon ... 


... 2,000 


Roscrea, Tippcrary 


... 2,568 


Skibbcrecn, Cork ... 


... 3,^62 


Strabane, Tyrone ... 


■•■ 5,023 


Templemore, Tippeiar>- 


... 2,800 


Thurles, Tippcrary 


■- 4,511 


Tippcrarj-, Tippcrary 


... 6,391 


Tralee, Kerry 


... 9.308 


Tramore, Waterford 


... 2,000 


Tuam, GaKvay 


... 3.0" 


Tulbmore, King's County ... 


... 4,522 H 


Westport, Mayo ... 


... 4,070 fl 


Wicklow, Wicklow 


- 3.273 ■ 


Voughal. Cork 


• • 4.317 ■ 


Summary. 


I 


Out of too towns, cities, etc., in Ireland, each with populations ^M 


exceeding 2,000, two only actually have destructors in operation. ^| 


One only (BeUast) has a destructor in course of 


erection. ^H 

" 1 



^^^^^1^1 
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H 


IXDKX TO CHAKT SHOWING TWENTY -FIVE YEAKS' PROGRESS ^| 




IN REFUSE DESTRUCTION. ^| 


1. Plymouth. 


17. Cheltenham. 


70, Bumtey. 


3. Torquay, 


38. Hereford. 


71. Colne. 


.1. Bournemouth. 


19. Wellingborough. 


71. Padiham. 




30. Cambridge. 


73. Blackburn. 


5. Winchester. 


31. South wold. 


74. Darwen. 


6. Aldershot 




75. Rochdale. 




33. Great Yarmouth. 


76. Oldham. 


8. Brighton. 


34. Norwich. 


77. Dcwsbury. 


g. Eastbourne. 


35- Hunstanton, 


7«. Manchester. 


10. Hastint-s. 


36. Leicester. 




1 1. Canterbury. 




Ho. Stretford. 


13. Kamsgale. 


3«. Sracthwick. 


81. Hey wood. 


13, Grays. 


3Q. Aston Manor. 


81. Salford. 


14. Hornsey. 


40. Birmingham. 


M3. Bolton. 


15. Ealing. 


41. Handsworlh. 


84. Bury. 


16. Brenliord. 


+1, Biirton-on-Trenl. 


85. Hyde. 




43. Longton. 


86, Moss Side. 


18. Bcckenham. 


44. StaHord. 


87. Hawtenstall. 


19. Ealing. 


45. Burslcm. 


88. Royton. 


M. l*>1on. 


46. Derby. 


Kg. RadcliBe. 


11. Undon— 




TO. Farnworth. 




4«. Chesterfield. 


gi. Bradford. 




4BA. Buxton. 


gi. Shipley. 


City. 


411;. Hutherham. 


93. Mexborough. 


Clerkenwell. 


50. ShefBetd. 


04- Wakefield. 


Fulham. 


51. Hanlcy. 


95. Leeds. 


Hactney. 


51. Ashton-under-Lync 


96, R*tlev. 


Kampslcad. 


53. Warrington. 


97- Vork. 


Unit>clh. 


54. Wrexham. 


98, Huddersficld. 


Lcwibham. 


55. Bangor. 


gg. Hcckmondwikc. 


St. Luke's. 




100. Hull. 


SI. Pan crag. 


57. Birkenhead. 


101. Beverley. 


Poplar. 


5K. Bootlc. 


102 Great Urimshy. 


Rolherhilhc, 


59. Liverpool. 


103. Stockton -on-Tces. 


Shorcditch. 


60, St. Helens. 


104. Hartlepool. 


Strand. 


hi. Soulhporl. 


105. Walker-on-Tync. 


Slrtalham. 


b2. Blackpwil. 


too. Newiastle-on-Tync. 


Whiteehapel 


63. Fleetwood. 


SCOTLAVB. 


Woolwich. 


64. Lancaster. 


107. Edinburgh. 


JJ. Bath. 


(15. Murecambe. 


108. [*aisley. 


ij. Bristol. 


Ob. Barrow-iii-Fumess. 


109. Fallsidc. 


24. Barry. 


67. Preston. 


110. Partick. 


15. Mcrlh>-r Tydvi 


Ml. Nelson, 


iii.Govan. 


36. GIOUCCSICT. 


(k). Accrington. 


1 IJ. Glasgow. 


Ntlthawnen m-if— 




Ibklano.— Dublin, 
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Introduction to Chapter XVU. by Colonel \V. f. Atone^ 
Consulting Siinituiy Engineer, S'ete Yori City. 

The production of waste is a penalty of life, and the question 
of its sanitary' disposal as a protection for health is one llial 
appeals strongly to e\'ery good citixen, as something thai 
concerns him personally. Slowly, but surely, there is growing 
upon the public mind the impression that there is a belter 
meauK of getting rid of worthless and dangerous matter than bj- 
emptying it upon the nearest unoccupied ground, or into 
adjacent water, regardless of future consequences, and with this 
increasing interest conies the inquiries concerning methods, 
apparatus, machines, or devices for dealing with w.iste, which 
shall be at once sanitary, el^cient, and economical, a problem 
that has not as yet been completely solved. 

About 75 American cities and towns have, in ten years, 
experimented with a variety of methods for improvement in 
waste disposal, and at this time nearly too other pbces are 
seeking information and awaiting the advent of something thai 
shall be still more satisfactory. Of the methods employed, two 
only have been found to have value, and all experiments have 
been conducted by one or the other of these. 

The System of Redmiioii deals only with refuse food products 
and kitchen garbage — about ti per cent, of the total city waste 
— and manufactures these, by a process of steam or naphtha 
treatment, into commercial products — grease and tankage, the 
latter being used as a basis for fertilizers. Complicated and 
costly plants have been erected. The business has been carried 
on for 13 yeare under conditions eminently favourable ; but the 
results are as yet not altogether satisfactory in either a commer- 
cial or a sanitary way, and the general tendency seems to f>e the 
abandonment of the utilisation process for the small projiqrtion 
of garbage, in favour of the general disposal of all municipal 
waste by other means. 

The Mcthoii of Crcmtition l:ikes all things worthless, otfcnsive, 
or dangerous, imd transforms them into ashes. Only such 
Hrlicles and substances as by their nature are inoffcTisive, and 
possess some value without the need of further treatment, are 

■ed and turned to useful puqioses: everything else is reduced 

Ihtf uijency of tire to the lowest fortnjMB|nQus »^h. 
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The sanitary i|uestioiis involved in lliis subject of waste 
disposal Diiist control all other considerations. To substitute an 
insanitary method is merely to i>crpctuate the trouble in another 
and possibly a more offensive form. Hence, no aj-slem, 
itpfvaratns, or process of treatment that does not give immunity 
from nuisance when in operation, should be considered or 
adopted for mutiici)>al work. 

Tried by this rule, the results of reduction s}-stenis, when 
located in the neighbourhood of thickly settled communities, 
liave been distinctly unfavourable, because of the odours from 
large quantities of accumulated waste, and the escape of noxious 
fumes in the manufacturing processes. When the works are 
removed to a distance from the collection lield, the cost of 
transportation becomes an important item, often increasing the 
expense to an amount considerably greater than the cost of 
dispos:il by cremation. 

On the other hand, the fact that more than 200 cities 
and towns in several different countries are using destructors or 
cremating furnaces, often placed amid populous centres, must 
be accepted as satisfactorj' evidence of the possibility of disposal 
of all classes, kinds, and quantities of municipal waste by tire, 
without objectionable results on the ground of sanitation. 

In the American practice, the disposal by tire has been apphed 
to the garbage, or putrescible matter, only. This is separately 
collected, brought to a central jTOint, and consumed, by using 
fuel, which is always a costly item in the city expenses. But 
little attention has been paid to the great bulk of combustible 
refuse which can be used as fuel ; nor has there been, except in 
one instance, any attempt to utilise the heat produced for useful 
purposes. 

Thus, when the destruction of one-eighth of the whole city 
collection by lire becomes expensive, and the remaining 
seven-eighths are left to be dealt with in other ways, naturally 
the city authorities are somewhat slow to adopt reforms that do 
not promise a thorough and permanent value, and are desiroua 
of some means that will care for the whole waste collection at a 
cost that is not prohibitory, and in a manner that shall be 
sanitar>-. 

And at this point stands the present condition ofalifairs in this 
country. 
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The American tjpe of cremator for municipal use has 
|>ractica]ly reached its Umit in the disposal of small quantities of 
putrescible waste, and when used for mixed miscellaneous 
matters, operates slowly and imperfectly, as it depends upon 
natural chimnej' draught for its power, making poor combustion 
at low temperatures, with resulting nuisance. 

The small special destructors employed for the cremation on 
the premises of the mixed waste of institutions, Jiospitxls, 
Enctories, hotels, and houses, are found to be efficient and 
iBnitar>- within their limited capacity, but count for httle in the 
general disposal work. 

With the exception of two places, none of the American cities 
have instituted means or works far the recovery of the market- 
able portions of the light refuse, which forms one-sixth of the 
rfaole city waste product, and when properly collected and 
sorted is a very considerable item (or the credit side of the 
expense account. 

There is an enormous waste of useful power lost in the present 
methods of cremation. Burning coal to evaporate the 1.400 lbs. 
of water in each ton of separated garbage, and then throwing 
away the heat generated by the combustion of both fuel and 
waste, is a wilful expenditure of force not justified by the 
tit nation. 

But there must be a better way to institute and conduct this 
disposal work, and a remedy for e-xisting deticiencies. The 
disposal work should be placed under the control of the 
Engineering Department, and the Cit^- Engineer, aided by 
expert advice if necessar)', should furnish accurate information 
of the amount and character of waste, and after examination of 
the various methods and appliances offered, should report upon 
that which the experience o( other places and the best attain- 
able knowledge would suggest as the one most suitable. To 
obtain the best results, ever>- detail of this work should be 
directed by trained men, precisely as other city departments 
;_are carried on. 

There must come at once a change in the methods of 

lU'emation to be applied in the larger cities, by Ihe introduction 

^^if larger, more efficient, and more durable furnace constructions, 

Hiat shall be able to consume everything at the smallest cost for 

' ' and labour ; not compel a particii^^BMriitioii of the 
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wastes, nnd which, while enlirely sanitary in operation, shall 
reliim something to defray the expenses in the way of power 
from the lieat generated, from the articles and substances sorted 
from the light refuse, and sold, and employ the ash residuum 
for various municipal purposes. 

Thai some radical change is demanded by the present condi- 
lions existing in America mnst be evident to anyone who has 
Kivcn attention to this subject.and a great advance and improve- 
ment in furnace construction used in other coimtries, is obvious 
111 all who will examine the work done abroad in this direction. 

The beginning of Towns' Kef use Disposal in England 
antedates the American work in this line by nearly 15 years. 
Their historj' shows a progressive development from the first 
crude forms of destructive furnaces, down through successive 
experiments at a great number of places, to the present time, 
when the Refuse Destructor is as much a part of the muni- 
cipal servioc as the machinery' of the sewerage, or lire, or water 
departments. The work has assumed an engineering import- 
ance fully waniuited by the magnitude of the financial questions 
involved, the employment of the great forces developed by the 
destructors, and the utilisation of the residuunis as substitutes 
for more expensive material. 

Compelled by a stern necessity for the sanitary treatment of 
the refuse from a thickly- set tied population, the English cities 
have provided for a liberal expenditure of nionev', and for years 
have sought for the best agencies and appliances for waste 
disposal. 

Their experience and their conclusions are applicable to 
other cities where the conditions of life are nearly the same, 
and tlic waste of a like character. Wtiy may not American 
cities profit by this example and in their turn transform into 
useful force the great mass of worthless matter they are 
burdened with, and for which they pay large sums to be nd of ? 

Given the same conditions, with similar methods and the 
same or equally efhcienl apparatus, corresponding results can be 
had, and our towns be lighted, the street railroads operated, 
and other municipal work done by the agency of v\hat all now 
discard as worthless and useless. 

In this book — " The Economic Disposal of Town's Refuse " — 
Ihc author has recorded the experience gained by the cities of 
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Great Britain in 25 years of work in this special department of 
public affairs. This has been a work involving considerable 
care and study, and requiring special and technical training. 
The result is a contribution to sanitary literature of the highest 
value and usefulness, a clear, comprehensive account of w^hat 
has been accomplished and the agencies by which real progress 
has been made. It comes at an opportune time, when, because 
of plague and epidemic disease among nearly all nations, the 
minds of city authorities are turned toward improvement of 
the sanitary conditions, and both authorities and citizens are 
interested in the preventive means for quickly disposing of 
dangerous filth, that are here described and illustrated. 

W. F. Morse. 
New York, December, 1900. 



cHAFrER xvn. 

Refuse Disposal is Amekica. 

Ai-THOLGH Amerkan engineers have shown ns mneh that will I 
have an enduring etfect in our coiintr>', Iwth in applications of '. 
mechanical and eleclrical engineering, yet we cannot allow th^t 
our ingenious friends have taught us an>-thing serious in sanitary i 
science. While American practice in sanitary and final refuse J 
disposal can in no way be compared with our practice, yet I 
there is u decided demand existing in that countr>' i 
higher and more etiicieiit sanitary standard. As regards New ] 
York City, the lale Colonel George E. Waring may he said to J 
have been responsible for the present satisfactory condition of 
the citv : not only did he substitute method for chaos, as 
reguids the handling of domestic waste, but he brought the 
street-cleaning arrangements up to an excellent standard. It is 
doubtful indeed whether there is a city in this country, > 
Europe, which can equal New York for efhcient street cleaning 
— certainly none can surpass it. Mr. Macdonough Craven, C.E., I 
of New York City, in reading a paper entitled " Waste DisposikI 
and its Advances " before the American Public Health Associa- 
tion at Minneapolis, Minnesota, on October 3 ist last jear, referred 
to the late Colonel Waring as follows : — " That fearless public 
ollicial, that honest gentleman, thai thorough engineer and 
sanitarian." 

Colonel Waring is likely to be remembered for his efforts and ' 
recommendations, and while this pioneer is borne in mind, it 
would be in bad taste to pass on without hearing a Irihule to 1 
Colonel W. F. Morse, of New York. Colonel Morse, for many 
ye:trs past, has been a most distingnislied sanitarian : he has I 
been busy in the field of invention, and lias designed and built 1 
a number of successful cremators, as also hospital desliuctors, j 
disinfcctors and sterilifeis. His liteiaiy contiibulions lo sanitary 
science have been many, and are always of inleicM ; this may 
also be said of the several papers he has read before Health I 
Associations in various parts of the States. 
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It is alH-ays a pleasing duty, when tracing the develo[imeiit o|b 
any innovation which is for the public good, to bear in mindl 
those who have led the way. fl 

Recently it has been my pleasure on two or three occastonsi 
to meet Dr. J. B. Cosby, the Health Commissioner for Greaterl 
New York, who has been in Europe, and nothing has impressed J 
me more than the untiring zeal and keen interest shown by this ■ 
eminent pubHc official in our kitest British practice. I 

In the United States, verj- many more destructors are on the 
market than in this country, and I Uike it to be no mean tribute I 
to our British practice that the leading American Commissioner I 
of Health should evince such a lively interest in our methodsfl 
and results. I 

About 1,200 tons of civic waste are now produced e\'erj- day ■ 
in Greater New York, which has a population of nejuly foura 
milhons. The responsibihly for the pubHc health also beingj 
centralised under one authority, it is only to be reasonably! 
expected that the problem to be faced suggests itself to tbosefl 
responsible as being a matter of the highest importance. To I 
emphasise this point it is only necessary to bear in mind that I 
here, in London, we have over 40 distinct sanitary districts,! 
some progressive ; some, well — otherwise ; 1 need say no more^ 
on this, except that I think the general consensus of opiiiioni 
would be that one authority would be preferable to 40, for manyl 
reasons, at any rate. I 

In order to clearly trace the sanitary progress in New York itfl 
is necessarj' that we should go back for a period of six years. I 

Up to the year 1894 the refuse of New York City, includingfl 
garbage and street sweepings, was got rid of in either of two I 
ways, simultaneously. A quantity was dumped on barges at thea 
various receiving places .ilong the North and East Rivers, being ■ 
subsequently discharged either at sea or on tide lands which hadfl 
been bulkheadcd. The latter method was favoured, being at allfl 
times available, whereas, in taking refuse out to sea, trouble wasfl 
liable to arise in the winter months through stormy weather. I 

At such times the regular ser\ice of barges would nccessanlyl 

be disorganised, or stopped for many days together, in which B 

case collection must cease, or much offensive material wouIdB 

. accumulate at the various depots. On the other hand, when theV 

I refuse was dumped in hallow places for lilling up and levelltojj 
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land, the aiithorilies were again face to face with trouble, the 
reason being that this source of disposal was only available in 
the winter. The deposit had to be covered up before the 
summer heat began with earth and clean ashes, unless the tips 
wure situated in a district altogether devoid of inhabitants. 

Grave objection was made to the system of dumping refuse at 
sta, owing to the beaches of summer resorts on Long Island, 
Stalen Island and New Jersey, having Hosting refuse of all kinds 
deposited by the incoming tides. So strong was the crusade 
against the defilement of the lieaches of the summer resorts 
that it was decided to dump all refuse, from April until 
October, outside Sandy Hook lightship, or nine miles further 
from the shore than the previous dumping area. Even now 
lathers at Long Branch occasionally collide with a mattress 
or find themselves encased in an old barrel rocking about in the 
surf. 

Further trouble was brewing ; the inhabitants of Riker's 
island, where quantities of refuse had been tipped behind bulk- 
heads, agitated, with the result that the Legislature decided to 
mitifTate the nuisance to some extent by only tipping refuse 
there of a less objectionable character. 

In February, 1895. a scheme for cremation of garbage and 
mixed refuse was under consideration, but the promoters could 
not give sufficient evidence that their cremator would, once and 
for all, dispose of the refuse — ;ind the question— so it was 
rejected. But let me say that it would aj^pear that no British 
destructor was under considemlion, but, apparently, an untried 
American cremator. 

Analysis of New York refuse shows an extraordinarj- percent- 
age of combustible. During 1897 a thorough investigation was 
made by Messrs. Craven, C, Herschel Koyl and Joseph S. 
Shinn, on the utilisation of the combustible ash, cinder, etc., 
the refuse. Il was found that 8,000,000 loads of domestic ashes 
were collcctctl per annum, equal to 1,200,000 cubic yards, and 
rejieated aiial)'ses indic:ited the yield on the average to lie : — 

Coal recoverable ... ... 20 per cent. 

Clinker ... ... ... 15 percent. 

Fine Ash ... ... ... 50 percent. 

Coarse Ash and Stone ... 15 percent. 

(Weight and bulk are approximately proportional.) 
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Hefasc CKspoml m Aftterica. loj; ^M 

Refute Cfilltcled b>- Slicet Cleaning Dcrarlmenl. Nkw Vokk (Maiihaltan ^M 
iind Brorut linrouKhB), populalion l,94»filo, durini,' Ihe year i8g8 :— ^H 


Net Tom. 


Cubic YwU. ^H 


SwcepmRs 

Ashci 

Rubbish - 
G,irb.iKc ,. 


303,80c 

1,I»,»00 

161,300 


.W5.C00 ■ 

1.447.700 H 
310,300 H 


i.6gQ,K)o 


3,083,300 ^M 


Analysis of New York Ashes. 
II is Slid Ihat (rnin Manhallan and Btonx Bnrouuhs, N'ew York, lh«re 
itiuld be recM-crtd 150,000 net Ions annually of sni.ill coal, lhni»vii away 
wilh ashes from doincslk and olhcr fires. 

Ashes.— An ALVsiR. 
Coal, ao per cenl. Dcparimenl of Slitel i^.n- 
Clinltcr, :g per cutil. CteaiiiiiK oollfctHm ., *ti3,.ioo 475 9^ 
Ciiiira.- Ash and Sioucs. 1596 Permit .loN.goo i» % 

Jshes from Jttit hoiisti g/w.— Coal, jj per fciil. : clinker, sble and cojirse 
iish, so pi-r cent. ; fine ash, 45 per cetit. 

Aihtt .ftvBi Uirec house fiirmuti ghv .—Coal, 40 per cent. ; L-llnkcr, ttc.i 
13 per vent. ; fine ash. 45 per umt. 

WTial wasteful people the Americans must be if these figures 
nrc correct, and yet, in the face of such remarkable figures, the 
decision arrived at u-as that the easiest and cheapest way for 
the Cleansing Department to handle all the ashes would be to 
use them for land development. Viewed in the light of modern 
deslnictor practice in this countrj', such a decision is quite 
astounding. 

Having settled on using this part of the city refuse for land 
devclopnienl, il was decided to tip it all at Riker's Island (belong- 
ing to New York City), The question now arose as to the 
cheapest and most expeditious mode of transportation. Pre- 
viously, barges known by the name of " Barney Dumpers " had 
been used, but their capacity was small, and, not being self- 
propelling, the nite of progress was slow ; further, much hand 
labour was involved in discharging vlicu fM^o, \'J«^ W^;,. ■y^^ 
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With a keen eye for improvement, the authorities deciiled I 
try the " Delehanty Autntnatic Dumping Boat," proposed I 
Lieutenant Commander Daniel Delehanty, The Hrst < 
— the "Cinderella" — was not satisfactory, but the difficullifi 
were recognised and remedied, and a fleet of these lx>als wa 
employed. These boats are not used now, bul " Bamcj 
Dumpers," as here illustrated. (See Fig. 34,) 

The carrying cairacity of each boat was over 300 tons, a 
ihey had a mean average speed of eight miles an hour, I 
engines indicating 500 horse-power for this speed. The dumtl 
ing boats are loaded from steel storage dumps with clevalon 
the dumps being so arranged that a cargo of icfiisc can 1 
speedily be put into either a scow or an automatic dumper. 

When the authorities decided lo separate the refuse, sendiii|J 
the least objectionable to Riker's Island, it will be obvious that 
much that was very offensive would still have to go to seaM 
Notwithstanding that it had been dumped much fiuiher from 
land, at an increased cost, much continued to get washed npi 
ashore, and, during 1897, complaints were so very frequent a 
serious that it was necessary to find some other means 
disposing of light and objectionable refuse, ft wiis, therefore,! 
determined to erect furnaces at West Fifty Third Street nn<X 
East Eighteenth Street. The furnaces were on the " Down'J 
Draught principle"; the grates were made of water tubes to 
prevent them burning away. (Fig. 35.) 

The furnace had thiee grates, one below the other, the airj 
space being wide on the top grate and narrow on the bottom 
one, so that the refuse, as burned and reduced in size to somel 
extent, would riddle through the bars. The gases passed fronil 
the furnace through an 80 horse-power horizontal boiler, thenceT 
through a fan exhauster, finally passing through a dust separators 
to the chimney. The exhauster was used to supply an artiticIaL 
draught and lo force the volume of g:tses through the diuitJ 
separator. The whole of the clinker and residue was 1 
away to Riker's Island with the selected refuse. 

According to the report furnished by the Superintendent oQ 
Final Disposition, the working of the furnaces was quite satisJ 
factory, and the temperature maintained was sufliciently high tol 
prevent any nuisance. Indeed, so satisfactory was the meth< 
fejjosfj, that il was dfi^Ued^o^ 
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East Forty Eighth Slretrt, but in this instance it was decided 
to tr\- a furnace of the " Morst-Boulger" type, which had been 
used to some extent in other cities in the United States, for 
burning garbage. The Morse-Boulger Destructor is described 
later in this chapter in connection with the City of Boston. 

With ihe late Colonel Waring's method of classiti cation, and 
the conse<iuent sale of a proportion of Ihe useful waste,.a useful 
revenue accrues to the city. I am told that an Italian con- 
tractor pays the Municipal Government 50.000 dollars a year for 
the privilege of going through the waste for selected material of 
value. This process is known as " trimming ihc scows," the 
sorting operation being carried on at the dumps where the 
scows are loaded to proceed to sea. The dumps are thirteen in 
number, t>eing situated on East Hudson and Harlem rivers. It 
is said (hat the scows sometimes dump the refuse as far out as 
fifty miles, and even then some has been known to come in with 
the tide ; surely a very strong argument against dumping. 

While a large quantity of selected and worthless refuse con- 
tinued lo be destroyed in those cremators already referred to, 
and is still so dealt with, the next move was in Ihe direction of a 
process of reduction. For the sum of 90,000 dollars per annum 
■A quantity of garbage is removed by scows under contract lo 
Barren Island, where, by a chemical process, the garbage is 
destroyed, and yields marketable products. As reduction and 
utilisation is dealt with at some length later in this chapter, I 
will not refer to it further here. The dead animals go to Barren 
Island with the garbage. This portion of the refuse is a serious 
item in New York, the authorities having to deal with something 
like 100,000 carcases every year. 

The reduction plant al Barren Island does not appear to be 
in favour at all ; while cremators can be operated without 
nuisance, it would appear to be impossible with reduction 
plants. I understand that the contract between the authorities 
and the Reduction Company expires a year hence, and it is not 
likely that the term will be extended. 

Having seen what is being done with garbage, and selected 
and worthless waste, wc now come to that most valuable p;irt of 
the refuse, the unconsumed and only partially consumed fuel, 
ciiittcr and ash. Strange to say, this is now largely " dum^^cd" 
a' ,ntnre lo think thai a ptaX cVi'aivftjsSswQvSaK tf' 
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What folly it is to actually pay for throwing away enormous 
quantities of the most useful part of refuse. When I say useful, 
I mean, of course, for power production, and at the same time 
for utterly destroying carcases and objectionable matter without 
nuisance. 

It is really difficult to associate our ingenious friends with 
such wasteful methods ; the refuse of New York is very much 
richer in cinder and unconsumed recoverable fuel of good 
caloriiic value than is the case in this country, and yet our 
method of burning the whole of the domestic refuse without 
any sorting is only just beginning to dawn upon Americans as 
being the most efficient and satisfactor}* way of solving the 
problem. 

According to the American Engineering Xews, refuse disposal 
in that country is in a very unsatisfactory- condition. One of 
the reasons adduced is that the problem has not yet been 
approached in so thoroughly scientific a manner as have other 
problems in engineering. It is also urged that nearly all the 
refuse furnaces in the United States have been evolved by 
mechanics and artisans of an inventive turn of mind, and that 
the w-eak points have not been faced but ignored — in short, the 
inventors, being lacking in capital and anxious to make money, 
have rather attempted to bolster up a failure than to move slowly 
in careful experimentary research. 

Alluding to the slow progress of sanitary disposal, another 
writer says : — 

We are only too familiar with the way this question is now handled. After 
the initial remonstrance and petition for a new order of thinj^s — which 
springs more from the health authorities, who first recoj;»nised its importance 
— comes the somewhat tardy action of the Mayor calh'ng attention to the 
subject ; the tour of inspection by the Council Connnittee ; a deluge of 
pamphlets, circulars and letters ; the keen hunt of furnace builders and 
ambitious companies anxious to save the city all worry and trouble for a 
consideration. The contradictory bids, tenders and offers that no man can 
reconcile, and finally the rejection of everything -and the repetition of these 
proceedings until everybody is sick and tired of the whole business. The 
prize at the last falls to him who is longest winded, and the city gets a bad 
bargain that makes endless trouble in the future. 

There can be little doubt that the " Contract System " is 
responsible to no small extent for the existing condition of 
matters sanitary in America. It may be very convenient for a 
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nnitai'^' aiithoritj' to ndverlisc for bids, offering a Ltmlract 
hedged round with most onerous conditions impossible of (tillil- 
ment. Or, on the other hand, so exceedingly loose that the 
contractor does just as inucti or little as he pleases. I do noi 
think the contract system would commend itself to sanilarj- 
authorities in this countrj-. Sanitary matters have a peculiar 

iaim on actual municipid control. In America it is gnidually 
'being recognised that muincipal control is the correct thing. 
The inherent mischief of the contnicl system is mainly thai, 
being awarded in competition, the successful competitor is 
often compelled to work at a vei-j- small margin of profit, giving 
poor service, causing complaint to be general and annoyance 
constant. 

If a contract is awarded to destroy garliage in a cremaliir, a 
similar condition of things is created. Tlie contractor, securing 
a contract for a few years in competition with others, obviously 
carmot afford to erect a substantial plant. Compare some crema- 
tors here illustrated with our British destructors, and the con- 
tention will be clearly demonstrated. The temporary character 
of the American cremator is at once apparenl. Wlnit else can 
be expected ? The contractor is not wholly to bUime ; it is with 
him a business transaction, a speculation. 

He puts up a plant estimated at any rale to last his term, and 
naturally will not spend any more money than is necessarv, 
because, having spent so much, and having only a hniited time 

3 which to recoup himself with profit, he must dniw a hard :md 
^st line as lo outlay. Tlie system is wrong, not only the con- 
'tractor, and under such a sj'stem it is sciircely possible that 
destructors or results to compare with our British practice can 
be realised. 

■ Comparative cost per capita for collection of giirbage, under 
Contract s>-stem, and Municipal system : — 

rXOKR COXTHACT S^^STKM. 

Chicago 
Philadelphia 

Wiishinglon, D.C. 

[>etroit 

Hartford ... 
Richmond, Va. 



KM. 


I'NIIKK MC-XH;ri'AI 


S\-STl'.M. 


i4C. 


Ne«' York ... 


... Jll 


■3|c. 


Boston 


... Mi 


10|c. 


Piovidente ... 


... 1,1 


.7|c 


Milwaukee ... 


... .5i 


I3i«. 


Memphis ... 


... 31e 


7I'-- 


Cliarleslon. S.C. 


... *S. 
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SYSTEM. 


M„ntreal ... 


... lie. 


NVw Haven 


... »ic. 


Toledo 


... I34e. 


Hiehmond, Ind. 


... I3ie. 


Portland, Me. 


... I^C, 


Elijabeth, N.J. 


... iHc. 


St. Paul 


... 8}c. 


Sati Antonio 


... 3oi». 


Haverhill, Mass. 


- 94e. 
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UNDER MfNICIPAl, SY1 
Cambridge, Mass. 
Los Angeles, Cal. 
Neuiiort, RI, 
Lynn, Mass. 
Lawrence, Mass. 
ii^c. Spriiiglield, Mass. 
Yonkers, N.Y. 
Keokuk, la.... 
Norfolk, Va. 

Mr. W. W. Locke, Asso. M.A.S.C.E., Sanitary- Kngineer, in 
report to the Brooklyn Health Department in i8q6, wrole ; 
follows : — 

"The whole garbage question as applied to cities of ! 
L'niled States is as yet in its infancy. The various cities 1 
been content in the past to feed garbage to pigs, or to dumpra 
upon vacant land or at sea, in fact, to get rid of it in any i 
providing the method was not loo expensive. But the i 
growth of our towns into kirge cities has resnlted in the crowd 
together of great bodies of people, and the anthorities have I 
compelled to recognise the necessity of di|iosing of the \ 
in a sanitary manner. 

" Immediately men with ideas have come forward and re] 
rented that they had the only solution of the problem, and th^ 
h;ive succeeded in persuading the ever gullible public to invcq 
iheir capital to carry out these ideas. Contracts have been 1 
for periods of from one to fifty years lo dispose of the £ 
when not even an experimental pknt had been erected to (in 
(Uit whether or not the ideas were practicable. The result I 
been almost universal failure, hi a few cases where the prindplfl 
involved were sound the inventors have profited by repeal^ 
faihircs, and now have plants Hiat may be called fairly successftq 
Despite continued failure for many ye;us past, the destrucU^ 
ol refuse by tire has been recognised by some few pronum 
American sanitarians as the only way to dispose of the waste, oql 
and for all. At one time many pinned their faith lo reducttfl 
processes, but, generally speiiking, this s>-5teni has liad its 6^ 
and those who most vehemently advocated reduction sj'sta 
! readily admitting that desiniclion by lire is the oi^ 
solution of this most difficult ' '-m. 
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It wits not until 1887 that a destructor of any capacity or note 
ras tried on the other side ; in that year the " Mann " Furnace, 
modilication ot the English Fryer type of destructor, was 
rcctcd in Montreal. A destructor of this type was also used in 
'hicago for several months, but it was only of small capacity, 
nd after a short existence the destructor was at length destroyed 
r rendered useless, in one of the fires for which the Pork City 
I notorious. In 1887 the cities of Pittsburg and Alleghany 
doplcd the Rider Furnace, which t shall have reason to refer 
D later in this chapter. 

Two years later, the cily of Wlieeling adopted a form of 
destructor, built somewhat upon the plan of a Siemens' Regenera- 
S\c Furnace, using gas as fuel. This destructor is said to have 
lone its work well, although no Hgures showing the capacity or 
EOst of burning have been available. Up till 1892, ho\ve\er, this 
was ihc only installation of the type in use. Later it was given 
trial in Philadelphia, but here it is no longer used. 

The Enule GAKBACt Chkmatoh. 

This being the first successful crematory to be employed in 
ftmcrica, :i description of same would doubtless be of interest. 
The leading principle of the Engle Crematory Is the use of two 
fire boxes, by means of which the fumes or gases arising from 
Ihc combustion of the garbage are not only destroyed, but are 
itiliscd to aid in producing heat, thus obtaining the greatest 
economy in fuel with the absence of noxious odours. 

The Engle Cremator of the larger si^e is a rectangubr brick 

structure, 35 ft, long, 10 ft. wide. and 12 ft. high. At one end is 

chimney 75 ft. to 100 ft. high, the top of the furnace is provided 

ith 4 circular openings, one being large enough {34 in. in 

Sameier)io receive the carcase of ahorse. There are platforms 

the sides, a little alxive the level of the top of the furnace, with 

lopes leitding lo llie feeding holes. The driveways admit lo 

lese pLitforms on both sides, allowing the free access of ilic 

llcollection carls. Over all is a covering house, with sliding doors, 

id iron roof. 

Bdow the pLitform in one side of the furnace at each end are 
for fuel, along the same si<lc at the bottom are a ran^e. tA 
;pil doors, through which ihc ;vs\\cs aie vwtMwcA, wcvA. ■aS*i'st 
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these another ninge, called stoke doors, to ndniJt oi the 1 
tluction of bars and pokers to slir ii|) the garbage. 

Inside, half way from top to bottom, are set the garbage d_ 
which receive the material fed through the larjje feeding! 
above. The two tire boxes at either end o( Ihc interior a 
a level with the garbage grate. Below Ihe garbage gratel 
hearth dished or sloped lo the centre, which catches :»ll liqr ■■' 
passed through the feeding holes and garbage grates, iiiid tiii' ii 
neath this is a long Hue or combustion chamber comieding \m;: 
the base of the chimney, controlled by a heavy damper. 
similar damper governs Ihe admission of heat from tlic priiH 
chamber above. 

The furnace being charged with the requisite qiuuitif 
garbage (say lo cubic yards), the llaraes from the Hrcbox n« 
the chimney {the upper damper being closed) pass over i 
through the g-arbage, driving the smoke and gnses into i 
across the second tire, where they are consumed. The flames 
from this fire pass down the outside and under this second lire- 
box, and are, by the action of the dr.uight, brought back i 
the garbage grates on their way to the chimney, \vtier« ( 
ai^e discharged. 

By the action of this returning fire. Ihc liquids in the herirtli 
are evaponiled, and the solid particles burned, the odour>, 
combustion passing through the second tire. The ashes, iis ilu 
fall through the garbage grates, are raked out through the toMbi 
range of doors, and from time to time the garbage is s 
and distributed over the grates through the uj^er rai){ 
doo;s. The action of the tire is continuous, and may be c 
on for months, without cessation. A part or the whole of the 
garbage grates being made of pipes with a circulation of wsiicr, 
there is always hot water for cleaning pmposes, or steam pouter 
can easily he supplied by the grates or an attached boiler, *~ 

The construction of the ttilerior walls is of the most solid ^ 
massive character. The fireclay bricks are of large size, i^ 
by 9 in. by 8 in., idl Ihc openings being protected by i 
blocks shaped lo Hi Ibe a]icrlures. Outside heavy iron t 
stays, thrust bars, tie rods and holts hold c\'ery part hrm^, ' 

The cost of operation depends mainly upon the qualitj" of B_ 
employed (ihis, of course, refers lo the fuel which has toS 



of maleri.ll destroyed. The supplemeiitarj' fuels used seem to 
be pilch pine wood in Uie Southern Stales ; in other places, 
natural Ras, also coal, Rood and bad, with a corresiwndinR vari- 
aliiin in the cost of each ton of material destroyed. 

The destniction of night soil in fnrnaces of the En^le pallern 
has been most successfully done where it has been found neces- 
siiry. It involves a chanf^e in constniction which provides a 
receptacle for the liquid, and the application of the flame and 
heal in such a way as to concentrate the greatest power upon it. 

The lirst Engle Garbage Crematory appeais to have been 
erected at Des Moines, Iowa, in 1K86, but 1 understand that 
Des Moines is the he.idquarters of the Engle Company and that 
this crematory was only a small experinienlary plant. 

In six years, this Engle Crematory was adopted by 26 com- 
munities, including the following : — Panama, Bntte City, Montana, 
Coney island (N.V.),Tamjxi, Florida, Minneapolis, and Milwaukee. 
- With reference to this crematory. Dr. Wm. C. Woodward, 
Health Officer of the City of Washington, in a report to the 
Hrmourable Commissioners of the district of Columbia, dated 
July, 1895, writes as follows : — "The Engle Crematory can, in 
my judgment, he operated in this City without creating a 
nuisance, A fume crematory should be provided, however, as. 
in the World's Fair furnace, to aid in securing perfect com- 
bustion of the outgoing ga,ses." 

Report of operation of double Engle Crematory at Siivannah,, 
I Georgia, for the month of April, 1892. 

Garbage consumed, 4,353 yards ; 9I1 loads night soil ; 4 goats ; 

74 cits ; 39 dogs; 4,000 lbs. hams and s.-tusages ; 14 barrels of 

onions ; 4 loads of oranges ; i load of bananas ; 2 barrels of 

meat; 18 loads of pe.muls 1 1 load of potatoes, infected goods : 

I 7 mAttresses ; 3 pillows ; i dozen spreads and towels. 

A total of 4,774 cubic yards. 

An average of 15913 cubic yards was destroyed per day, at a 
' total cost of 9'! cents per cubic yard, made up as follows : — 

(ii) The cost of fuel was aj cents per cubic yard of garbage 
I destroyed. 

lb} The cost of labour was 4} cents per cubic yard of garbage 
I dcstroj-cd. 

(r) The cost of sujiervision was lij cents per cubic y.ird of 
r Rarb.ige destroyetl. 
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Allhoiiyli ditjressinH sljf;htly, I think it would be of inlcrcM I 
mention, briefly, another specialty of the Engle Cremator) C 
pany, known as the Engle Fire Closet. It is mitinty inlcri- 
because the apphcation is quite unique, and, so far ns I 
M ware, without a parallel in this country. It will, lKiw'e\t: 
seen that a similai- arrangement lias been tried in Johnnnol i 

The Fire Closet is a brick slniclure, i8 (t. loii« by 6 fi- I 
by 6 It. wide, exterior dimensions. The wallp are buill 17 i. 
32 in. thick, lined with the best fireclay brick, and strongly In; 
outside with biickstays and tie rods. Tile soli pipes from J 
closets above, discharge directly upon the grate bars, the li 



! 




L's ;it Llic lower endfl 
lering llie pipe whei 



passing Uirough 10 tin.- pan hcuLTilli. V:il 
the soil pipes prevent smoke and llame c 
tire is applied. 

At all times, whether in use or L>eing binned off, the dniuj;hi 
is invariably downward through the seats, soil mbcs and I 
upper rttte into the chimney, thus no escape of odonrs or ( 
c;in occur. A plan is here shown (Fig. 36) indicating Ihcdiret 
of the draught. It is claimed that only a snuill quantity of cue 
required to deal with the accii mutation m the lire cinscl. and,'! 
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a rule, it is arranged for Ihe li^hting-up tu take place al sudi 
periods thai the lire shall only he in operation for two or three 
hours at a time. 

A large inimher of these tire closets have been erected for 
hospitals, medical schools, quarantine stations, large maiiii- 
factiiriug establishments, mills, schnols, colleges, etc. 

Thk Smith-Sikm.*.ns Ixcixekator. 

This incinerator consists of furnaces arranged in pairs around 
an apparatus for the generation of the gas used for fuel. Each 
fiuiiace is an upright iron tank, lined on the inside with fire- 
brick, and is connected on one side by undergiouiid flues, one 
leading from the gas generator, and the other to a chimne>' 
common to both furnaces of the pair, and on the other side with 
a short Hue to the other furnace of the pair. 

The opening for the reception of the garbage is on the top 
of the furnaces. The ashes are raked out from an opening low 
down in the side. There is no grate, the garliage resting on the 
bottom of the furnace and burning only on top. In the flue 
Iciiding to the chimney is a mass of checker work of lire brick, 
to L'nsure complete cremation of the gases. Valves tu control 
the How of gas are set in the Hues. The operation of any pair 
of furnaces is as follows r — Carts drive to the lop of the 
crematory, depositing all garbage in one furnace, tilling it lo the 
proper height. The gas is then made to pass directly from the 
gencnilor through the Hue, where it is ihixed with air lo assist 
combustion, to the charged (proximal) furnace. The Hame 
attacks the masB of garbage in it, and then passes through the 
communicating Hue into the empty (distal) furn.ice. thence to the 
ihie lending to the chimney. 

The brick checker work in the Hue Iteing incandescent, the 
gases in their jias.sage to the chimney are perfectly decomposed 
and rendered free from any objectionable odour. Of course, the 
distal furnace becomes the proximal furnace for the next load of 
refuse, the direction of the gases being rcverecd. Thcoperation 
of the furnace is, therefore, continuous. 

At Atlantic City, New Jersey, one pair of furnaces have 
destroyed 50 Ions of garbage per day. In reporting upon this 
cremalory. Dr. Woodward, of Washington, s;iys that " the ni\\.\ 
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objectionable feature at the time of his inspection was the leaking 
of water from the garbage around the lower doors of the 
furnaces, even when closed. This water saturated the soil near 
by, giving the place a faint, sour smell, characteristic of 
garbage." 

The authorities at Atlantic City have since put down another 
similar Smith Crematory. This same patent has been adopted 
in Philadelphia, but since abandoned. Here also water from the 
garbage escaped from the lower doors, and it would certainly 
appear difficult to remedy this defect, as the weight of garbage 
inside must exert considerable pressure. 

Here it will be noted again that gas is used to burn the refuse. 
The cost is said to be small, which is rather vague. It is also 
claimed that the labour involved is very little, w^hich is likewise 
vague. 

The Brown Crematory. 

This crematory has been in use in Wilmington, Delaware, for 
some years. The furnace is constructed to burn 50 tons of 
garbage in 12 hours. It is enclosed in an iron building, and is 
so constructed that the refuse is discharged into it directly from 
the cart. 

This furnace is about 30 ft. long, 10 ft. wide, and 10 ft. high ; 
it contains an iron grate of peculiar construction. The furnace is 
lined inside with tire-brick, and also encased in a water-jacket, 
to prevent over-heatyig of the furnace itself. On top are 10 
openings, through which the garbage is put in, and on each 
side corresponding with these are 20 openings, 10 above the 
grate, through which the garbage is levelled, and 10 below, 
through which the ashes are drawn. The chimney is situated at 
one end, and the fire is fed at the same end. 

Here, again, a supplementary fuel is used to destroy the refuse, 
in this instance petroleum. This is fed through a burner ; a 
blower is used for accelerating combustion, the air being taken 
from inside the building. 

The carts empty their contents directly into the furnace. 
Falling on the grate, the garbage is at once attacked by the 
Hame, both above and beneath. The fire can be levelled from 
the openings in the side, and the residue is withdrawn from the 
lateral openings below the grate. 
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These cells were erected al Alleghuny and Pittsbiir({. At the 
former place, it is said that for tlic dcstruclion of each ton of 
refuse one bu&hel of coal is required. At Pillsbiirf^, the fuel used 
for this purpose is natural gas. The furnace seems to l>e con- 
structed on similar lines to other Ameriain types already 
dcscril>ed. The cells are fed al the top, but, for some reason 
dtflicnit to fathom, the openings are only 15 inches in diameter. 
iSmall dead animals are burned, but it is, of course, impossible to 
deal with large carcases without mutilating them tirst. 

At Alleghany, thist)-)ie of crematory has been in use for i»any 
years, apparently with thorough satisfaction to the authorities. 
At Pittsburg the system has been in use even longer. I under- 
itand Professor C. H. Haswell, in a report on these two installa- 
tions, writes as follows : — " The work done by this furnace was, 
I am satisfied, done as well as it is jKissible for any funiace to do 
it under the existing conditions. I do not feel juslitied, however, 
in forming any opinion as to their ability to burn such garliage 
as is collected in Washington." 

The Dixon Crematory. 
The tii^t crematory erected by this Company was at Atlanta, 
Georgia. In this instance the plant was erected by arrangement 
with the authorities to be oj>erated for one year before 
payment. If, at the expiration of that time, it was not 
atisf actor}', the Company agreed to remove it without any cost 
to the city. 

To describe the crematory brieHy, it is 64 ft. long, and consists 
of two independent furnaces, each 32 ft. in length ; it is con- 
structed of brick as far as practicable. For the operation of 
each furnace three fires are employed, one, a coke tire, placed in 
the Hue, where it will bum off all the vapour given off from the 
fire. The other tires are both of coal, one playing above and 
another beneath the grate on which the garbage rests. 

The c-arts enter on the second floor of the building, and empty 
(he garbage directly on to the grate in the furnace, through two 
ipeiiings on the top. Each opening ia provided with a metal 
over, arranged so iis to be easily handled by one man. The 
shes from the g.irbage arc drawn on the hrst lloor through 
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doors on [he side of the furnace. All furnace lirtis are fed Md. J 
dniWD on this Hoor. The chimne>- stack is of brick, and tel 
ft. in height. 

Of course, the coal fires and also the coke fume c 
the flue have to be started fully an hour before tlic Hrst load rt I 
refuse is due tn arrive. Thus il viHll be seen lh:it a lar|^ quan- 1 
tity of supp!ementar>- fuel is necessarj- tn deal with ihe nutenalj 
to be destroy etl. 

Night soil is dealt with in this creniatory ; h is emptied tntol 
Ihe furnace in the same way its garbage. The Uquids are rapidly ■ 
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evaporated and absorbed, and all the escaping H^ses pass into] 
the coinhustion chamber, being rendered innocuous by 
intense heat maintained there. The entire furnace inside, fr 
the iron fronts to the top of the stack, is of firebrick, and nol 
muchinerj", pipes, valves, or dampers are used ; 
labour is necessaiy to operate the furnaces. 

The cost of cremation varies in dilTeient cities, according t 
v.iriable conditions, the cost of fuel, coal, wood, gas, or oil, t^ 
price of labour, the condition of the garbage when collected, i 
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the composition of same ; further, whether night soil is burned 
or not. The price of fuel covers a wide range ; for instance, 
coal dust or slack in Pennsylvania and natural gas in Indiant 
reduce the cost of cremating mixed garbage to 17 cents, per 
ton, including labour, while in the South coal costing two or 
three dollars per ton raises the average cost considerably. 

In three Southern cities the average cost, including labour, is 
said to be 34 cents, per ton. In California, where crude petro- 
leum is used as a supplementary fuel, the cost per ton is 
officially reported to be from 48 to 55 cents, per ton. In three 
cities of New Jersey- and Delaware the cost per ton averages 
alxiut 45 cents., including labour. 

Mr. H. A. Andrews, of Atlanta, Georgia, who is an American 
sanitary' expert, says, in speaking of the Dixon and other crema- 
tories, that " a third furnace of intense heat, through which the 
offensive gases and vapours must pass, is an absolute necessity." 
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irliiplcd »i Ihc lollim-ini; ptavra i — 
Hapidtx Pnrish, Louiriana. 
I'.S. U^ivrmmvnt, WtMl Point 

\ew Jersey. 
Cliaflotte, >;cn' Jc:r««y. 
UcniphlH, Tcniit--s»c«:. 
Wiliniiigtan. DclawaTc. 
Camden. New JcrHcy. 
Pnti Wayne, liidiami. 
Suti Di«Ku, C.-ilirnnitA. 
McKccsporl. rctinsyNania. 
Clrciitcr New Vork. 
Greenvilie, Mtsuitsippi. ftc. 
hu-c shown, and Jilsn illuslrjiljons .4 (he 
nd al fori Wnvnc, litdLinn. iSee Ktgt. 



Ditriii CrL-inHloiii-s h:iue lx.-t^ii :idi 

Pay toil, Oregon, 

J.tcksonville, Florida, 

LoK Angeles, Ciilifoniin. 

Trenlon, New Jersey. 

Allanla, GeoTftia. 

Lafayette, Histlasippi, 

Santiago, Cuha, 

Voungtown, Oregon. 

New Orleans, LmitiJann. 

KIwuod, Indinna. 

York, Pennsylvunia. 

MiidKeporl, Conneeliuiit, 
(■bns nF the Dixon Crematorv ur 
Dixnn Crcmntcirics ,il Jackaonvillc, 
39. 40. and 41.1 

The Brownuee Chematorv. 

TItis type leseinbles ver\' closely in general principles ihat just J 
described, the Dixon. It is so arranged that the material to b«j 
burned is dumjied into openings in the lop, falls on to the grutCrl 
and is subjected to the action of a tire passing over it awavfrom] 
the flues. Here also with this type a third tire is located in 1 
flue to cremate offensive effluent gases. The bottom of I 
furnace pit is tilled with sand to absorb u-ater finding its way' 
through the grate so as to iiermit its slow evaporation. 

A crematory of this type has been working for three or foin 
years past at New Brighton, Staten Island ; the same tji>e % 
also adopted at Terra Haute, Indiana, and GainsviHe. Texas, bull 
I am told these are not now i 



The Thackeray I\cixhkator. 

This type is unique and from many points of view une of thti- 
best destructors in America ; in the first place, it is ctiiiued'l 
that it is the only American deslniclor which does its work! 
wholly without the aid of any supplementary fuel other I 
the refuse. 

Although not generally known by destructor engineers in this I 
country, the Thackcniy Incineratoi- at Sjin Frsmcisco is tliej 
largest destnictor plant in the world, having a opacity of Tool 
tons per day ; further, it is interesting tn note that Mr. CI 
Thackeray, the inventor, is an English engineer. 



The first Thackeray Indneralor wns erected in the City uf 
Montreal some six years ago ; it is of a capacity of 150 tons per 
day of 24 hours; this quantity is consumed in 12 cells, each 
wilh a grate area of 73 square feet. Atestmadein 1894 showed 
that il was possible to burn refuse at the rate of 40'J7 lbs. per 
square fool of grate per hour, the average cost pev ton burned 
l>eiiig 144 cents. 

The litrge destructor at San Francisco commenced working 
in Seplember, 1897 ; the buildings consist of two incinerating 
houses with the chimney between. They form togethei" three 
sides of a square 265 ft. long bv y5 fl. wide, and two stories in 
height. There are 16 cells in eacli building, e;ich with a grate 




are:i of (;6 square feet, makinga total grate are:t of 3,702 square 
feel, Each cell has a capacity of 20 tons per 24 hours, ll is 
claimed that the cells are the largest in ihe world, and there are 
four cremaiorj- furnaces for Ihe cremation of fumes, with a 
capacity of 15 tons, but we are not told what is used for Ihe 
fiune cremators in ihe way of fuel. 

The chimney is 265 feet in height, with a concrete foundalion 
50 feet square by 3 feet thick. From the lop of the concrete to 
Ihc ground line it is solid brickwork 47 feet square, and stejw 
back to J2 feet are 12 feet high. The trunk is 3ofeet square by 
40 feet high, wilh walls S feel thick from the lop of the trunk 
to the lop of (he house. The walls are built circular 210 fccrt 
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high, which makes it 265 feet from llie base. The Hue is hiiid 
with firebrick 50 feet high, and topped with a cast iron cap of 
sjiecial design. It is claimed that this is the tallest largesi 
chimney ever built to dispose of refuse and garbage gase». 
All the buildings are built with sohd brick walls, with galvatiiwd 
iron roofs and cast iron furnaces, grate bars and hoppers. They 
are very substantial buildings, the workmanship has been exe- 
cuted in a first-class manner, and the whole works are thorouglilr 
fireproof. doing away with the necessity for Insiu-ance. 

The inclined roadways, plalfnniis. office, and buildings cover 




ea of 400 ft. by 200 ft. The* carls drive up llie inclined 
roadways to the lop of ttie building, and there dump thetr 
:ontenls into chutes leading direct to the hoppers, ihrough whicli 
e refuse is fed into the furnaces. ' 
When the works were inaugurated a three weeks' lest wa& J 
ade, the average quantity of refiiite destroyed being 350 tonc^l ] 
it 24 hours. The test was in cvci y way quite satisfactory ; there ■ 
as an utter absence of gnses, fumes, odmirs, 01 no.xious vapours 
and around the works. 
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The following is an :tiialy»is nf (he ash :ind clinker madf tliiring 



c lest run :— 








Aslu-s 


Clinker 




IM.T tClll. 


|i«r vent 


rncoiisiimed carbonaceous mailer 


.. 1-82 . 


• 6-74 


Silicon Dioxide ... 


.. 51-91 • 


■ 4554 


Iron Siilpliide ... 


" 27.1 ■ 


• 075 


Copper Sulphide... 


.. 080 . 


. trace. 


Uad Sulphide 


.. 048 . 




Phosphoric acid ... 


.. 081 


. 3-53 


Aluminium Oxide 


■■ 1430 


.. 1271 


Iron Oxide 


.. 100 


.. 1-92 


Calcium Oxide ... 


■• 15-45 - 


- 1959 


Magnesium Oxide 


.. 1-89 


.. 126 


Potassium Oxide.. - 


.. 0-82 


.. 1-46 


Sodimn Oxide 


■ 173 


- 08 J 


Sulphur Thoxide... 


.. rfi4 


.. 410 


C:irbon Dioxide ... 


■• 394 


.. 3-34 


Loss and undelermined 


,. 0A2 


.. 0-34 



It is reported that when once the works were started Ihe tirei 
rrc kept going continuously for 18 months, and that the furnaces 

hen showed no delerioration nor were any repairs needed. 
Some plans and illustrations are here shown of the Thackeray 

ncnieialor at S;in Fr.ancisco. (See Figs. 42, 43, 44, and 45.) 

The Decakih Garbage iNcrvp.RATOK. 

This is the most recently introduced incinci-ator on Ihe other 
ide, and so far only one installation has been made, this being a 
Drlable steel incinerator, of a capacity of 20 Ions [ler 24 hours, 
■ecled at the town of Westmounl, near Montreal. It is claimed 
ir the Decarie Patent that all refuse is thoroughly destroyed 
'ithoul the use of coal or oil as a supplementary fuel. Further, 
lat it is a steam raising plant, although no very extravagant 
laim is made in that direction, 3 to 5 I. HP. per ton of refuse 
Illy being promised. A plan is here shown of a side ctterual 
icw of this incinerator. 
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The generation of stc»m power, the burniit^ uf the tdiK 
without the use of other (uel, and tlic automatic seiuratiug >' 
diiikei' and ashes arc some of the leading; features uf tlie Dconc 
system, as also Ihc ingenious airanyement for ctinvc>-ing the 
niiitciial from the drj-in^ chambers to the cremator chamhcrv 
T(i liriefly describe the cremator, in each of the cncntiimi 
cliambers there is a pair of upwardly convergcol lut>utu -i 
hollow garbage supporting grates, arranged transversely Imm 
side to side of the chamber. 




- -1 



These grates incline upwardly toward the Iransvcrac centre of 
the cremating chamber, and diverge from their upper adjat:viit 
ends to opposite lower sides of the chamber. The grates fonii 
an inverted V-shaped support for the garbage, and iheir disposition 
forms between Iheni and the adjacent walls the garbage ccll& {as 
indiciiled in the plan) into which the material to be incmcraied 
is dumped. 

The lubes supporting ihc tr.ubagc snpporiing grates arc- lilted 
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ai iheir tipper end in iht- lower side of an upper centrally 
nrraii^ed distributing header drum, extending traiisver^elv aorK 
the creinatiufi chambers, und projettiHH IhrouKli the opfHKUc 
adc walls of ihe furnace casing. Tlie opposite eiKls of this 
distributing header are fitted lo the lower ends of the opjHialely 
arniiigcd steam condiicliiiji pipes, provided with suiLihle i-alvw, 
and connected at their np(wr ends with the stcnm dnuux, 
amni^ed lon^lndinally above the furnace casiiiij, ai oppi»ile 
sides llicreof, to provide for the pipe connection with Ihe 
prnjectinn ends of the distributing headers within ej»t:h of llie 
series of the cremating chambers. 

It will iherefore be seen that the nppcr steam driimis serve tii 
ciillccl and store the steam generated witliin the tnbular garbage 
grates, so as by nie:ins nf suitable pipe connections steam ciui he 
supplied to an engine, or nscd fur any other purpose desired. 

An inlegnil part of the Deciirie is the "Scent Consnining 
Furnace " (our old ally, ihe fume cremator, with a genteel name). 
We are told that a lire is eonslantly mainlnined on tlic grate ai 
Ihis, but we are not told what fuel is used for consnnung the 
ni.xi'iiis fumes on their way lo the chimney, 

Thk McKay IxciNiiKATOH. 

The only example of this type in use is at Yonkcrs, N,Y. 
(jiopulatioii 38,000.) The McKay, while relainiiig many of (he 
characteristics of the American type of furnace, possesses a new 
feature in the introduction of an additional garbage grate. 

The upper gaibage grate is set on a level with Ihe bridge wttU 
iif the upper fuel grate. The upper giu'Kige grate is about 16 ft. 
long by 4 ft. wide, the upper fuel grate aboul 6 ft. long by 4, (t. 
wide, .About 5 ft. below the upper garlxige grate is located the 
lower garbage grate, which is about 15 ft. long and 4 ft, wide. 
The lower fuel grate is 5 ft. long and 4 ft. wide, and is on a levd 
with the linver garbage giatc. being separated from it by an iS- 
inch bridge wall. Beneath the lower giirliage grate is an ashpit, 
about 2 ft, deep. The upper garbage grate bars arc constnictcd 
so as to rotate about an axis, the bare arc of cast iron, and io 
section resemble a three- pointed star. One end of Ihe Knite 
jforms a hub, in which is a r;quare coieil hnlc ; the other end of 

tie bar lerniinaling in a ji 
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The Krate is supported iii position hy phiuii}; the jonniiil end 
in a half pillow block, and Ihen |\issin^ a circniar stctrl rod with 
square end thrnit^h Ihe walls of tlie furnace, one end of the rod 
entering the cored hole, the other projecting a few inches beyond 
the ontside wall. By hxing 11 crank handle nt the onlside end of 
the rod the grate may be rotated. The lower garbage grate is 
lixed :tiid stationary. 

The garbage is inirodnced through three openings in Uie top 
t)f the (uraace, located at intervals over the npper garbage gniie. 
Two of the charging apertures arc 2 feet in diameter, the other 
3 feet, and are closed when not in use by cast iron circular 
tianged covers. 

The travel of gases is in the usual direction, l>eing from the 
upper fuel grate up, and over, the npjier garlxige grate, then 
downward, mixing with the products of combustion from the 
lower fuel grate, both passing between tlie two garbage grates to 
the main Hue. The upper garbage grates ionn drying hearths, 
the partially burned or diy garlxige lx;ing dropjied at intervals 
ujwn the lower or lixed grate by simply revolving the rotating 
grate, there to remain until the process is complete, the residue 
then being removed from the ashpit doors. 

Joseph B. Taylor, Inspector of Offensive Trades, Brooklyn, in 
reporting to the Health DepartmeiB, re the McKay, remarks as 
follows : — 

" The furnace is well constructed and in principles is equally 
as good as others of this type ; grates exposed to heat on both 
sides are generally a source of trouble ; in this particular instance 
their life is said to be one year. During the time that this 
furnace was under obser\'ation its temperature was by no means 
as high as it should be for proper incineration, although the ash 
seemed lo contain no unburned organic matter." 



Smith-Vi 



Incimrkatom. 



Only two incinerators of this type have been adopted, one of 
SIX cells at Scranton, Pcnnsykrania, with a capacity of 35 tons, 
md a smaller plant at Flainlield, New Jersei,'. 

The Smith-Vivarttas lias a number of novel feiUures, and will 
be found to differ materially in design from others. It is also 
unique in the fact that artiticial draught is re(\uisit« t<vi 'fta 
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opentiiou. Tlic indneniior b buiti up irom the cvfl as a nmt, 
the cell bdog rectangular tu'tutrizuntal section, the lofi|:e5t 
dimensiun being ibe venical deptb. 

The cells ad)otn and are anan}^ on one or both sides hI a 
central and common combustion chamber. Tlie bottom of octi 
cell is inclined dounu-ard lou-ards ibc combustion chainlwr, 
Jonninji a sort of stepped hearth, cummiuiication being estab- 
lished betift-een combustion chamber and cell bv means a( m 
arched opening. In the combustion chanil>er an the «*dr 
ot^xjsitc to the celt opening, is buill a hollow triunKuIar-sliaped 
piece of brickwort: extending the full length of the cells, the ap« 
of which is in 3 Uiie «nth the bottom of the inclined cell hearth, 
thus reducing the u-idtli of the combustion cbatnt>cT by about 
two-thirds at this point. 

A fuel grate is built at one end of the combustion cliainber, 
and a steam boiler is set above the grate. To start the incineraldr, 
a coai fire is started on the fuel grate, ;uid the shet;t-iron covern 
on top of ceils being removed, the cells arc then chargixl uith 
garKige. As soon as the steam pressure in tx>iler permits thr 
blower is started : a portion of the air supply is delivered b\* a 
branch under the coal-tired grate, and the remainder into the 
combustion chamber proper. A secondarj' combustion chamber 
is provided to ensure a further inlennin^ing of g^ses and 
conduce to thorough cremation. 

In the c:ise of Scranton, the garbage not bcmg collected by the 
Mnnicipahty. the deliven,' is verj- irregular, the plant mij^ht I>e 
running at full capacity one day, and almost idle the following 
day, a condition of affairs which cannot be siiid to he onducive 
to economy in fuel or labour. 

The An'dekson Imcixeratok. 

This type was in use at Chicago, Ilhnois, for a short time It 
w»s modelled after a certain form of brick kiln. It consists of a 
long maso^^^- tunnel with a grate at one end connecting with a 
chinuiey at the other end. 

Through the centre of the lunnel tracks are laid, upon which 
run Hat cars, having the platforms coicied vvilli brick, and 
itting the tunnel close en the :ixde''. The cars have their 
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incinerator, entering al one end and leaving at the other. Wlien 
the incinerator is in full operation the tunnel is completely filled 
with loiided cars, and as the contents of a car near the furthest 
end is reduced to usli, doors are opened and a fresh car is run in, 
pushing; all the airs a\on^ the tunnel, the furthest car being 
pushed out of the tunnel to be reloaded, and enter at the 
other end af;:iin, when the incinerator is ready for another 
charge. 

The destruction of the garbage is secured by pa,ssing the 
products of combustion from the gmle over the contents of the 
cars from une end of the timnel to the other. This very novel 
arrangement has not been successful at Chicago. 1 :tm (old, and 
il li.-is iir.1 been adopted by any other city. 

L'xiTti) Statk.s Govkhnmest Inxixeratok. 

A number of these are in use at the Army posts. They are 
not usually cidled upon to destroy any considerable quantity of 
garbage per day, probably not exceeding four or five barrels : 
the furnaces being built of very much larger capacity than this 
arc only opciatcd for a short period each day. 

To brieliy describe llie type. They arc made either in the 
form of a single cell or a double cell uith a coniniun chimney. 
The cell has about 2$ square feet of grate and is 7 feet in height, 
the lower part of the cell tapering down to a fuel grate 3 ft. by 
3 ft. Situated abiive the fuel grate are iwo garbjige grates 
forming an angle of about 45°, the apex of the angle being 
uppermost, but lc:»ving a small sixice between the grates at this 
iwint. The grate bars are of the ordinarj' tyjie, the upper and 
lower ends of each set resting in cast-iron bearing bars built in 
the masonr)'. The lower bearing bars are so located as to leave 
a space i>f lo inches between the bars and the cell wall. When 
the grale b:trs are in place two wedge-shaped pockets are 
formed in the space between the grate b:u-s and side walls. 

In the back wall of the cell and directly alwve the apex of 
the grates a 14 inch by 14 inch Hue is built which connects witti 
the chimney. The furnace is operated by starting a fire on the 
fuel gntle, and filling the two side pockets referred to already, 
through two charging holes in the top arch, aji opening Iwing 
arranged over e-.tch pocket. The garbage is dried and as 
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reduced falls throngli on lo llie fiie! yra(c, hul here :ig-.iin u-ilh 
the yarK-ifje jjrale it will he seen lliat there is fire above and iire 
lielow, vvtiicti miisl he severe on llie hars. 
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This is rcuUitijjiilar in form, about H feel sqiiare, inside i\i 
sions, and i8 (eel in hei)i;hl. Two horizontal fuel gr;Ucs Mt 
arranged neai^ the ImUoin. separated by a bridge wait, cadi 
grate haviiif; its iiide|>endent tire and ashpit doors arranged ob 
opposite sides of the furnace. Extending from above the gralei 
to the top of the furnaces are a double series of inclined fi«^ 
brick arches, arranged in a manner similar to the plates in 
scrubber, each alternate arch having an open sfvicc belwceti llie 
end and the side wall. Near Ihe top, of the inciner:iior, are twii 
flues which convey the gases into what is callt^ the cnmEiustJoii 
chamber, the gases passing out of the bottom by ;i Hue to the 
chimney. The garbage is raised to the top of the ^rtU bva 
conveyor which delivere it into an iron hopper. In iJie bottom 
of tiie liopper is a counter-balanced door, which disch:irges tfae 
garbage automatically, directly a suflicient quantity has been 
tipped into the hopper to overcome Ibe counter-balance weieiit. 

From the hopper the garbage (alls upon and between tiie fire- 
brick arches, forming a column of garbage up the centre of (be 
cell, this being exposed to the ascending currents of hot gm 
from the coal-lircd grate at bottom of cell. Tbt- residue 
withdrawn through doore in the side of the cell near the 
bottom. 

Only one incinerator of this type appeals to have been creeled, 
that was at Brooklyn, New S'ork, in 1H96, nl a lime whco 
a contract had only a short time to run out. With the expiraiion 
of the contract the incinerator was usetl no mure; while in 
operation about 20 tons per 24 hours were dealt with. 

KOTATlNti FrKNACIv. 

Although the idea of the rolan,- funiacc is old, the type haft 
not been adopted lo any extent for cremation j^urposes. It has 
been extensively applied for metal liirgic;U roasting pfoccsftfis^, 
and also for direct beat drjing. The gcneml principle of ibe 
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rv furnace, as applied to destructor work, consists in utsoidinf; 
the refuse b)- means of an inclined revolving lube, linetl by 
'firebrick ; the only one of the type in Enj^land is the Willonphby, 
vhich is described and illusti-ated elsewhere. 

Of the two forms of American rolalin^; fiirnni;es whicb will 
be mentioned here, one has ne\er been actuatlv used as a garhagc 
furnace, and the other was only operated for about a year ; they 
arc interesting, however, to examine briefiy, as ilUislratinjt two 
different methods in rotatiiii^' furnaces. 



HoiiAN Incinkmatok. 

Wliile up to the present this (unuice has not been applied to 
garliage incineration, it has been used in several instances for 
calcining; certain chemicals. As regards the revolving cylinder. 
that is much the same in principle and design as descrilied with 
the Willoughby Destructor, It is set at an inchne so that any 
material fed in the upper end is giadually disckirged, by the 
rotating motion of the cylinder, at the Iwttom end. 

At the upper end of the tube or cylinder is a garbage receiving 
tank, a screw conveyor works in connection, the other end of 
conveyor being in the end of the cylinder ; the garbage is thus 
gi-adiially fed into the cylinder top, (hen at the Ixjttom end is a 
Btcel fnmace, moveable on wheels, and water jacketed so as to 
act as a Ixjiler as well as a furnace. The idea of having the 
furnace on wheels and on a track, is so that it may l'>e readily 
run back at any time to give easy access to the tube. 

The furnace is intended to act as a cremator, and after the 
gases leave theic they pass through the cyhnder into a water 
condenser, Ihcnce to the chimney ; dniughl is maintained by an 
exhaust fan. 

McOlKHAN IVCISHRATOK. 

This furnace was erected in Syracuse. New York, and was 
operjited for a few months only, the owners of same, being 
unsuccessful in securing the conlracl, aliandoned it. 

To briefly descrilie it, the arrangement was a firebrick lined 
tube or cylinder, five feel inside diameter and thirty feet in 
;, moniiled on ihree |lai^^ of friction wheels, and arranged 
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in ctiajii ruUcrs supported on :i steel frame. The lirst 35 ftcl of 
bis bell is at ihe ground level, the next section is two and a Iialf 
eet above the tloor, and the last 35 leet rises on an incline, 
O feet discharging into a bin placed behind the rear \i':ill of Hie 
utlding. 

On each side of ihe level track, which is 90 feel long, are 
[daced hoppers or picking bins, into which are put the various 
58CS of paper, rags, cardlxiard, and other articles which are to 
dealt with. Below the hoppers are six baling pressc-i, each 
capable of compressing a liale of paper weighing 450 poiuids 
in fifteen minutes. The city carts enter from the street, paRsiog 
over a weigh bridge where each load is weighed, then discharging 
their conlenls upon the conveyor. The mixed mass of material 
tfien piisses between the hoppers, where Uncs of men are 
elatioitcd who take out the several kinds of paper or rags 
allotted til each press, placed in the basement below the hoppers. 
There are six classes or separate kinds of piiper and cardboard, 
iour or live of rags, besides clothing, carpels, leather, rubber, 
bottles of all kinds, tin cans, wood, and a great iTiriety of 
miscellaneous articles. 

Across the building, behind the fireproof wall, is placed a 
" Morse-Boulger " Ketnse Destructor ; this is a creuiating 
furnace 50 feet long, 13 feet high, and to feet wide. On the 
lop are two feeding holes, through which the refuse from the 
g end of the conveyor is conducted by means of a chute into 
H either hole as may be desired. This forms a continuous supply 
Kof worthless matter passing nito the furnace during the dis- 
charge of the conveyor. The receiving bin will contain 200 
cubic yards, and is intended to be used only for reserved refuse 
to obtain heat and sleam power before the conveyor is put into 
operation. 

The " Morse- Bo ulgcr " Destructor (see Kig. 4ft) will be seen lo 
differ essentiidly from other American dcstructoi-s alrciidy 
described. The cell is built of ihe most refractory firebrick to 
be hati, and is specially moulded and shaped to tit each 
jiarlicular place, no iron being employed where Hamc is in direct 
contact. Outside, the cell is Iwuntl together by cast iron buck 
slays, connected by strong tic rods, and heavy longitudinal ihnist 
Ixirs of steel angle iron, lu which Ihc doors conirolhng all 
openings are securely Ixjlted. 
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1 A MTcoiidun' lirvlxix in provided for rlie cremutiim itt w H 
I escapins noxious Kaaes. and cartful armnKemeiits are made fw ■ 
r the trappinji of diisl. so lh;il Iht: i^scs ni.-ty be delivered Ui lis I 
I boiler :is free from dtis.1 ;is |iossibIe. Tlic ctiimne}' is of «eel, I 
I self-stipporlin;!, one liiindreil and lu'euly-fi\-c /cct iji h«^, I 
I lined willi firebrick, and securely hnlted lo a base 14 feet t I 
[ height. Between the celland lliecbimney a stctim boilcrissC I 

■ so controlled by dampen that il ean readilv be fired citho h I 
the destructor gases or by hand with coal in the urcUiian' «3t I 
The sleani generated is nsed for driving the eiij^ineforconvera, I 
and also for diiving a Westinghoiise en^ne and dvnanm I 
coupled, for providing electric Ught in ilie wnrfcs. as well :is 1 I 
system of steam -healing coils. 1 

The accompanying reduced facsimile page £rum the /tet" I 
Herald in reference lo this plant will be of interest, I 

Generally speaking, this tyi»c of dtstruetor mav be said tn I 
more closely approximate to our British practice tbaii any other | 
American destructor. It is of interest lo notice that the" Moree- ] 
BiHilger" has been adopted at New York. Jei-sey City. Chicago, I 
Washington, Brooklyn, and San Salvador also, in cle.-ilit>g with I 
the various American destructors 1 have just chosen rcprcscnla- I 
live furnaces of particular types ; there arc a iiiinU>er of oihcr I 

cremators and incinerators, a few of which I will mention the I 

Lester furnace at Atlanta, Georgia ; the Smccd furnace Ht I'oledo, I 

Ohio ; the Davis furnace at Regla, near Havana, etc.. elc. I 

It is not my business in this work to make coniparisous I 

between the various systems dcidi with, hut a few i;cneral I 

observations will not be out of place. Firstly, it will be noticed I 

that the employment of a secondaiT fuel-hred fiunace or ftimc J 

cremator is general, although some of the makers claim that nol 

fuel other than refuse is used, and that it is sclf-destroy-in|». I 

It is obvious that a fume cremnlor, or a scent burner, cannoti 

be fired with refuse ; some better fuel of greater calorific \-tiItte m 

must he employed, as has l>een demonstnitcd in this country I 

V years ago, and in some installations even down to thi& day cultcl 

[ is used, Modern destructor practice in this countr)- shows that I 

I a fume cremator is quite uunecessarj' ; modem destructor pnu> I 

\ tice in America has not yet geiienilly established that fact. fl 

■ Again, although some of the American destructors are df»- 1 
I posing of large quantities of refuse per cell pel- day, yet genera^ ■ 
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City Refuse Disposal Station 
is Opened. 

EVERYTHING GATHERED 

FROM STREETS IS 

SORTED. 

Much of Ihe Mailer is Sold; IKe 
Remainder Burned. 



Aboul $30,000 Saved to the 
City each Year. 
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KpcakJnK ihcy arc comparatively getting liitic 
out of it ill the way of power ; such coDipletc and t 
tests as arc made in this coiinlr>- seem to be i 
America, The information available is ustuilly very ngatvd 
so one is not able to fairly tximparc our practice with iIdI 4 
the other side. However, sufficient c:in Iw seen i 
destructor engineers in Britain, and 1 trust in America abo,^ 
we are considerably in advance of the best Amcnaxa \ 
in refuse destruction, while the American engineer wil 
lo see by what means the high efficiency now ohiatucd ii 
conntrv has been reached. 
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Reduction or utilisation plants have f;iiled for ninny r 
a few of which 1 will enumerate. In the tirsf pbtce, garbaictC 
the only portion of a city's waste with which il is powiUe 
for such a plant to deal. Therefore the itdoption of such » 
system involves, in the lirsl place, the sorting of the refuse ; dn 
must either be done by the citizen, or it has to be done al t 
works, where the decaying orjjanic mailer gives off siicb 
sive smells ihnt the premises and the process snon i 
themselves lo be an intolerable nuisiuice. 

Again, this system necessitates the employment of 
costly and complicated machinery.' This musl be put d 
duplicate in case of breakdown ; thus a ven- heavy ( 
expenditure is incurred. Further, there is the dangei 
strike in the event of an epidemic, U will thus be seei 
such a method cannot seriously commend itself to 
simitarians ; it is weak all round, and unsatisfactory. 
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[■Mr. A. H, Andi-ews, of Atliinta, GtorRia, who has n'veii this 
latter a deal of study, rcjioils ;is follows rcKJ'idii'K rediictiin 
3cesses : — 

"No one would hv so foolish as to utlcmpt a reduction )iU(ni 
I New Orleans to-day, while an epidemic prevails in that citv- 
Kdoiibt if the large and costly reduction plant Ivin^ idle there 
puld turn ii wheel while yellow fever lasts. 

"Less than twenty reduction plants have been estaMished to 

pspose of Raihage in American cities, and not one-half uf tlicni 

i: in oiiei.itiun lo-day. All have been ticianciiil failures, ;dl have 

ived large bonuses from the cities, vet the capital stock of 

Jie different reduction companies h.is no known value. Bosli-n, 

A'ashington, New Orleans, and other great cities have tried the 

and want no nmre of i1." 

According to Mr. C. Her^'hel Koyl., (f New York City, 

arbage from kitchens and markets consists of abcnl 7 per cent. 

libhish, cans, bottles, rags. etc.. 70 per cent, water, 3 per cent. 

^ease, and 20 per cent, of a mixture of animal and vegetable 

Wry matter, which is generally sold wilhuui any further sejiara- 

to manufacturers, who make it up into fertiliser. 

cook the raw (garbage and separate it into these fom- 

a nces— rubbish, u-aier, grease, and fertiliser material, is the 

object of all garbage reduction, or utilisation systems. The 

rubbish has scarcely atiy value to rei-uy its separation, ^uid the 

Ai-aier has none ; thus to gel rid of these two substances, (he one 

.•raging 70 per cent., ihe other 7 per cent., is ihe expensi\e 

I (if any reduction process. The grease, when reasonabl)' 

c frc m other matter, is easily sold for three cents, per pound, 

ind the dry matter generally known as " tankage," from having 

Ken cooked in large iron tanks, sells for about 6 dolkrs per ton. 

As with refuse, the percentages of composition vary froui 

rity to city, and in any city varies with the season ; the prices 

be obtained for grease and " tankage " viu-ies with the quality 

F each, btit the ligurcs given may be tidicn as a fair average. 

Ihe main difference between reduction systems are due to 

rfiriation in methods of separating the grease and water from 

c sohds ; minor differences arise from greater or less rdine- 

lent of treating grease ar,d " tankage," to increase their selling 

:,and from greater and less success hi preventing the csctpe 

F odours during the cooking jind drj'ing. 
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TIic special inuclliriery used in some ur :ill of tlic pn)«en I 
consists t>f conking; Uiiks, soiitetimcs known a^ digctlai-'l 
t;3Clr;iclors, presses, dryt-TS, fume tlcstroyers, f^rtsise cxiruS!^ I 
liiiiks, naphtha tanks, naphtha coiidensors, scrt^ning appaitft. I 
;tnd disiiilcKralors or mills for grindioK the coarse dn,' naitni 1 
Cooking tanks usually lake a chaij^e oi six tons ot fsuln^*); n i I 
lime. In some cases live steam only is used ni ensim mm I 
complete dcocloris:itioii. I 

The Wilier is cxlniL'tcd liy the ;ippIicatioii of pressure. Ths | 
method is cheaper than evaporation ; it is also u«.-ful as bwj 
a cheap way of recuveiing a small proportion of the Rimt 
Where the residue is intended to be ust;d as a Icrtiliser, i 
quantity of siLJphiiric acid is used diirinj; ihe cookiny prints: 
also before drjing, a portion of phosphoric acid is added. 

It will be at once apparent, (lom the forejgoin^ aittl tlic ac- 
companying ilhistration (Fig. 52), that the process is cumplicaicd 
lengthy, and costly, and even to Ihe uninitiated it will be «cc» 
that for simplicity and hnalily it does not for one nioineol com- 
pare with deslrnction by tire. Again, it slionid not he M 
sight of that garbage only represents a proportion, sometimes * 
very small proportion, of the bye products of existence, and tlul 
the system is not intended to deal with anything bul ipirlxige. 

The principal reduction plants in America have been installed 
at St. Louis and Philadelphia. At the former place the Amdd 
process is in use, and at the latter Ihe Merz process. Accoixiinf 
to Mr. L. K. Ellerl, o( San Francisco, the coat pci- Ion tw 
reduction at both places is r8o dollars as a miiiiniuiti. Further, 
Mr. Ellert reports that "The Merz Kednction Works at 
Milwaukee, Wisconsin, were abandoned, and an expei-imeulal 
plant at Chicago proved a failure. The works erected to reduce 
by thcSimoniti process at New Orleans, Cincinnati, and Patenon, 
New Jersey, were failures. In addition to this, e\-er>- redudino 
process leaves a residuum, which, if it ts intended to dispose 
Ihe garbage in a siuiitary manner, must itself he disposed of I 
cremation." 

Il will thus be evident thai, even if a reduction process 19 
adopted in any city, there is still room and urgent need for 
destructor. But why put up the former at all, when ihc hur^i 
,i£ worthy of ils name at all, can finally dispose <■'■■■ 1 

with case and without nuisance ? Unfortunately, n : 
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seem to l>e iiisepjirablc from reduction, and complaints have been 
many and frequent, probably far more serious than the outcry 
this coiititiT in the early daj's uf refuse destruction. 



■ Asniiiti KKOM Gakracf. 
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'According to the Brooklyn Health Deparlmenl report, in 

hich a number of reduction processes and also cremators are 

irefnlly considered, the following table include!^ the rcpresenta- 

live American reduction systems classed according to process 

smployed : — 

(1) Merx. Solvent method, using naphtha. 
(j) Siinonin. Solvent method, using bcnxine. 

(3) Consolidated Americiin Reduction Company. Moist 

melting. 

(4) Hi'lthaiis. Steam melting. 

(5) Arniild. Steam melting. 

(6) Hogc!. Stc.ini melting. 

It will lie seen from the following table thai, althi.>u>{h all the 
twive systems have been tried, some in large and imj>urtant 
ities, yet the rennirks verj' often would lend to make a 
mit.iry authority pause ; at any rule, such would be the case in 
his comilry. 
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Si MOM N Process. 



Cltv. 



New Orleans, Louisiana 
Cincinnati, Ohio 
Faterson, New Jersey... 
I*rovidence, Rh(xle Island 



Population. 



275*000 
406,000 

150,000 



Kmufta. 



closed 
closed 
closed 
closed 



Consolidated Amekicax Reouctiox Co. 

City. j PcipiUatioii. 



Pittsburiijh, Pennsylvania 
Philadelphia 



Citv. 



Brooklyn, New York ... 
Bridjijeport, Connecticut 



285,000 
1,500,000 



HoLTHArs Process. 



Population. 



Reniaiics. 



running; 
experimental 



Remarks. 



2 new wards abandoned 

65,000 in the hands of the 



receiver 



Mkrz Process. 



Citv. 



Buffalo, New York .. 
Detroit, Michigan 
St. Louis, Missouri 
Milwaukee, Wisconsin 
Chicago 



Population. 

375.000 
360,000 
650,000 
260,000 
1,750,000 



Remarks. 



ruiniiiig 



closed 
experimental 




kMton. Massachusctls 
WrtsliiiiKlun, DC, ... 
Phll.idclphia, Petiiisylvanui 
V York, New Yftfk 



HoGEL Process. 

This was adopted at Rochesler, New York, and has been 
abandoned. 

JuM lo briefly allude to the process employed ;ii B;tr 
Istaiid, N'ew York, which, like many another, lieems destined 
to hf dosed shortly. Here New York garliage is dealt with, 
amotiiit hcing only 8^ per cent. o£ the total refuse of 
New 'SVirk. The company who liave , the contract tow the 

rbase in scows tci Barren Island, being paid by the City 

,000 dulktrs a year, or say 60 cents, per Ion, but I understand 
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this is cheap as compared with some American cities, St. Louis, 
for example, paying a dollar and 80 cents, by the ton. 

Apart from the cost, it must not be forgotten that only a 
jx)rtion, practically a small portion, of the civic waste is bciog 
de;ilt with, and it would be possible to burn that portion easily 
along with the combustible portion of the refuse, without any 
nuisance. 



CHAPTER XVin. 
Repi'se Disposal in Ei-roi'e. 

Although, generally speaking, we have moved slowly i" this 
.country in the sanitar}' disposition of our refuse, yet it may be 
airly said that we have done very much belter than any of the 
European countries. There are a few notable exceptions, but, 
1 whole, our Continental friends, with our American 
cousins, have a great deal to learn yet. We will begin with the 
lity of Paris. 

Paris. 

Here all garliage and household refuse is collected e\ery 
morning between the hours of 6 and 6.30 a.m. in the summer 
months, and in the winter months at a later hour. At one lime 
the garbage was placed on the kerb, and much annoyance was 
caused by the rag pickers scattering the material about as they 
looked through same. Accidents also occurred through broken 
bottles being thrown in ihe roadway. This primitive arrange- 
ment was doomed. It was decided that the landlord, i.e., the 
projierly owner, must provide each tenant with a receptacle into 
which the refuse must be placed, instead of having it in a heap 
on Ihe pavement. 

But still the Parisian rag pickers exist; in fact, they are quite 
an institution, enjoying almost the special protection of the 
Government. They delve into the refuse receptacles as they 
stand on the kerb, and even into Ihe wagons as they are being 
loaded. There is no need for them to go a long way to the 
tips, as is the custom here, when they can pick and choose 
at the source of supply. 

is said thai the annual cost to the city of Paris for the 
removal of refuse is over 3,000,000 francs yearly. It has been 
tried from time to time to utilise the refuse, but apparently little, 
if any, headway whatever has fwen made. At one time there 
was a scheme to convert the mussel and oyster shells into 

anurc, but this idea was soon abandoned, and they are 
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now tipped into disused quarries outside the city. To gneue | 
French neighbours their due, thc>- have, to some eiwo. [ 
considered the adoption of destructors, but it was found tlialll* | 
total capital expenditure would amount to 6,000,000 fnuio. 

I understand, however, that it wus not the tinancial pliaa 
the matter altogether which throttled the scheme : tbey «t«l 
told that while the refuse w;is collected in two hours in lhc| 
morning, it was essential, for Ihe economical worldng o 
destructor, that the work should be continuous thfou^oolV 
the J4 hours. This seems to have been the means of scttmglbe " 
authorities against the installation of destructors. Suiel)' this 
difhculty might have easily been siinnounted !>>■ carefolh 
rearranging the collection of the refuse. 

It \vill be obvious that refuse could not be collected in ibe 
show thoroughfares of the city during the busy part of ilie dav, 
but in other parts of the city it would seem that the colleclioo 
might have been so arranged that a continuous supply of refuse 
might be ensured, to say nothing of storage, for a few hours, d 
necessary. After many enquiries it was at length decided to 
make some experiments, and in 1896 a trial was made of ac 
experimental destructor at the Javal Municipal Works. 

The type of cell used was similar to a Fryer, but with slight 
moditications in detail. The width of the cell was increased iJ 
2 m. as compared with Fryer's standard, 152 m. The gratd| 
which was of the ordinary fixed type of bar, was inclined at ad 
angle of 23°. The giate .-irea was 3 sq. m.=32-2 square fccS 
The drj'ing hearth was set higher at the top end than with thfl 
Fryer, and had an area of 3-60 sq. m. 9 

A steam boiler with 20 sq. m. of heating sui-face w^is set ifl 
connection with the cell, but it uas also arranged for the eis^l 
to travel direct to chimney through a bye-paas Hue, if so dcsirc^l 
Two Korting Steam Jet Blowers were used to provide a force^l 
draught under the giate. ■ 

Experiments extended over some eight months, but the resultfl 
obtained were not altogether satisf;;ctory ; it was found impo^l 
sible to reach a sufficiently high temperature. This led MH 
certain modihcattons, pritjcipally in the provision of lecupemtio^l 
to provide hot air for combustion. ^M 

The results obtained, both with the original and the unprovmfl 
furnace, were not at all startling, and the conclusion arrived al 
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that, although unlike some Continental refuse. Parisian 
t^fuse contained sufHcient combustible to be self- consuming, yet 
i was practically worthless for anything beyond that. 

VlKNNA. 

Here there is no refuse destructor, although in this instance 
Sie collection of refuse is continuous throughout the day. L:u-ge 
cumbersome covered wagons perambulate the streets to collect 
the refuse ; a warning bell is rung, and the refuse is put out on 
the kerb in boxes, baskets, and receptacles of every kind, jusl in 
time f'^r the wagon. 

The refuse, together with the street sweepings, is then hauled 
)iil into the countr\' some four or five miles. When the vans 
arrive, the AustrLin edition of the Parisian rag picker sets to 
work sorting the mass for any hidden lre;isure. 1 should say that 
the Vieima rag picker is not in business for himself, but is em- 
ployed by the contractor who collects the refuse. 

Men, women and children are employed at this work, the duty 
being to pick out everj-thing of any value whatever ; evcPi' 
Saturday they are allowed to take home with them what wood 
or fuel they have found that day, and it is but human nature that 
more is found on this than on the other five days. All unsale- 
able refuse is utilised for filling up depressions left by the old 
course of the Danube. 

Bi DA Pest. 

The Hungarian capital is in many respects a model community 
as regards the disposal of refuse, and this is the more striking :ls 
it is being done by a contractor. All the refuse and nighl soil 
is taken to the " Kehrichtring," or rubbish twulevard at Klein- 
pest, about six miles out of the city ; it is all conveyed by rail. 
Here the only population consists of some two hundred and 
fifty men, women and children, who are employed in the works. 

These works were started some 33 years ago by Mr. Ignatius 
Fischer, who was at that time the contractor, and slowly but 
Burely the works have developed into a most complete factoiy, 
embracing the most careful and systematic separation of all the 
waste ; also the manufacture of fertilisers, ammonia and other 
handling of the refuse is 
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The expcrimeiil does not appear to have been altogether satis- 
Sactory, and, up to the presenl, nothing further has lieen done 
Frith cither of these types. During the winter months the cells 
quired a proportion of added fuel, which, of course, was not 
itisfcictory at llial time, although since then, it will be seen, 
ttipplcmcntarj' fuel has been used, and is still. 

Closed stoves are almost universally in use in Berlin, and 
briquettes are largely used as fuel ; thus the residue is composed 
>f a quantity of very line dust. This was not combustible, and 
very large percentage was usually found, it was very awk- 
fraid to deal with, giving considerable trouble in choking the 
lir spaces of the lire bars. 

The varying nature of refuse on the Continent must inevitably 
give trouble, and necessitates, in the tirst instance, small experi- 
mental plants. There is no doubt that with the experience 
gained a much more satisfactory' plant might now be erected in 
Berlin. 

The authorities here, eager for sanitary- reform, were mainly 
encoiiraged to experiment with the Horsfall and Warner cells, 
owing to the success of the former at Hamburg, but although 
skilled firemen were sent through from Leeds, and German firK- 
tnen were sent to Leeds to acquire a knowledge of the work over 
here, yet the success at Berlin fell short of that at Hamburg. 

isi, however, be pointed out in fairness to all parties that 
the refuse of Berhn is exceedingly difhcult to deal with. The 
inconihnstible asli constitutes 37 per cent, by weight and 47 per 
cent, of the bulk of the winter refuse, while the combustion of 
the coarse refuse yields 36 per cent, of slag and 14 per cent, of 
ash. 

A new I\T>e of destructor has recently been tried in this city. 
The furnace is about 18 ft. in height, and the temperature is 
said to be ^900° Fahr. The refuse is shot into large revolving 
drums and dried by means of hot air ; from these it falls into the 
furnace, the hot gases are used for generating steam power, and 
the hot residue drops into a water tank. 

Fifty tons of refuse per furnace are consumed per 24 hours, 
the estimated total quantity of refuse in Berlin tieing over 1,300 
3ns per 24 hours. Since the trials witli the one furnace, 20 
lore have been erected. 

The very high temper.iture is accounted for by the use <if coal 
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dust as a secondary fuel for burning the refuse. This is used 
constantly. It would be interesting to know the cost per ton of 
refuse destroyed, seeing that a supplementary fuel is used in 
such quantity. I understand that this is quite prohibitive, 
however. 

Hamburg. 

Much attention has been devoted here to the question of 
refuse disposal. The following particulars are taken from a 
report by Herr Andreas F. Meyer, City Engineer : — 

"The refuse is composed of domestic refuse, town refuse, 
dock refuse, and street sweepings. The population is estimated 
to be 300,000 persons, and for the destruction of their refuse 
36 cells, each having 27^ square feet of grate surface, were 
installed. The works are situated in the centre of the city, and 
in case of epidemic all suspicious matter would, of course, be 
cremated here also. For preliminary trials four Horsfall cells 
and two Warner and Whiley cells were erected. The latter 
were afterwards altered to HorsfalPs system. After a trial of 
six months the Horsfall Company were instructed to erect 
30 additional cells ; about 6^ tons per cell per 24 hours is 
consumed ; to deal with each three cells one stoker is provided, 
and three eight hours shifts are worked. The forced draught 
is provided by two centrifugal blowers, each driven by a 16 
B.H.P. electric motor. Two boilers are provided to utilise the 
heated gases for steam raising. The steam pressure in the boilers 
is six atmospheres. The steam is used to drive two 40 H.P. 
dynamos, which drive the electric cranes, blowers and clinker 
crusher, also generate current for 14 Arc lamps at eight 
amperes and 62 25 C.P. incandescent lamps for lighting the 
works." 

Mr. Meyer says that the excess of heat now going to waste 
would give 100 H.P. per hour besides. Thus we have from 
36 cells, each burning approximately 6^ tons per cell per 24 
hours, a total of 180 I. H.P. per hour, or 5 I. H.P. per cell per 
hour. 

Cologne. 

A deputation from the city of Cologne visited a number of 
installations throughout England last year. 
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Wiesbaden, Trieste, asd Mixich. 
Here Ihe Municipality are about to invite lenders for u 
:tor. 

Geneva. 

I Messrs. Horsfall have a 12-cell plant in hand for the Muiiici- 
ality here. This was decided upon after a visit of inspection 
t England, in 1898, by M. Ami Wagnon, President du Consdl 
,dminislralic DeleRue a la Voirie. 



Brl'ssels. 

In 1887 a deputation from Brussels visited this country to look 

■into Ihe ijuestion of s;inilary refuse disposal. In Uieir report is 

rindicaled their unanimity as lo cremation being the most hygienic 

ind only proper treatment of refuse, also that, uith well 

xinstructed and properly regulated furnaces, no nuisance is 

{.caused. 

As the result of their report in 1891, the Administration of 

I Brussels authorised Ihe construction of a trial furnace on the 

I Voirie Quay at Molenbeek St. Jean. The object of the installation 

i to show that the refuse could be destroyed without the 

addition of any supplementary fuel, and further, that it could lie 

done without creating a nuisance. 

Although the results of the experiments were quite satisfactory, 
yet nothing further appears to have been done since. 

Naples. 

Although destructors have not yet been ercclcd in Naples, yet 
the matter has been receiving a deal of consideration. About 
18 months ago a number of papers on sewage and refuse dis}>os;il 
were read before the Keale Institute d'lncorragiomento di Najwli. 

To Professor Paolo Boiibee is due the honour of awakening 
some interest in sanitary reform. He seems to rather favour a 
reduction process, such as the Arnold le Blanc sj-stem. The 
refuse of the Neapolitan streets is said to be loo heavy in 
moisture and to contain too little carboniferous matter t» be 
satisfactorily destroyed without tlie addition of coal. 

Al present the refuse and street sweepings arc carted some 
distance outside the city and deposited on tips, where the 
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SOITH AfKICA. 

CAr>K Towx. — Here the question o{ erecting ;i destructor has 
:en under consideration for some two years past, but nothing 
iinite hns yet been decided ; the question has recently been 
vived. 

Dlkhas. — Messrs. Goddard, Massey and Warner have erected 
a 4-celI installation here. 

Port Elizabeth. — The refuse is tipped here, as will be seen 
>m the accompanying illustration. (See Fig. 55.) 
East Losdos. — Messrs. Goddard, Massey and Warner now 
have a 4-cell destructor in hand for this town. 

JOHASSESBVRG. — It IS now about four years ago since the 
!atithorities here first seriously faced the question of disposing of 
the refuse in a sanitary manner. In September and October. 
1896, tenders were invited for the erection of refuse destructors, 
and some twenty offers were received. The merits of each 
offer were thoroughly gone Into, but only four were selected as 
being most suitable for the requirements of the town. After 
iurther consideration, it was decided not to accept any of the 
tenders, but to wail until a suitable site could be obtained, so 
that e:ich competing tirm could then go into the question further 
I a hrm basis. 

Since then Mr. Arburrow has visited a number of installations 
In England, but up to the present nothing has been done, appa- 
rently because of the great difliculty in obtaining a suitable 
lite. A site was selected in a very convenient place 3^ acres in 
extern, but the price asked was exorbitant, being ^25,000, with 
an annual rental as well of ^18. Some few public meetings 
have been held with a view of getting the public feeling as to 
the purchase of this site, but they have been of a most noisy 
character, if not actually riotous, and there would ap|>eat to be 
a carefully organised op|iosition to the purchase ; so the dead- 
lock continues. 
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BuLUWAYO (Rhodesia). — Here the municipality have decided 
to make a trial of a method of getting rid of the refuse in the 
following manner. A number of parallel trenches, each alx)ut 
half a mile long, are to be dug on the common ; the refuse will 
then be deposited therein and covered over. Timber trees of 
various kinds will then be planted, the preference being given to 
the hardiest and most useful varieties ; in this way it is claimed 
that the enormous fertilising capabilities of the town's refuse will 
be made use of both for the material as well as the ornamental 
advantage of the place. 

This same method has been in vogue at King Williamstown 
for some time past, it is said with very satisfactory results so far 
as they go. 

Lagos (West Africa). — A few months ago the authorities 
here were making some inquiries with a view to adopting a 
destructor, and the matter is still under consideration. 



CHAPTER XX. 

India. 

I Calcutta. — A 4-cell Horsfall Destructor was erecled here 

1.891. 

I Madras. — Messrs. Goddard, Massey and Warner erecled a 
^-cell destructor here some years since. 

I Karachi. — At the present time Messrs. Goddard, Massey and 
pTarner have two of their Warner " Perfectus " cells in hand 

r this place. 
I Bombay. — According to the last census, this city has a popula- 
of 821,764. Every day some 1,766 cartloads of refuse and 
1 sweepings have to be disposed of, the weight being approxi- 
lately 883 tons. Of this quantity about 123 cartloads could 
C usefully employed in reclaiming some of the low-tying land 

utskirts of the city owned by the Municipahly. 
Out of each day's collection an average of about 477 cart- 
loads is said to be incombustible, leaving a balance of some- 
thing like 1,166 cartloads of combustible material to be deaU 
■nrith as well. 

■ Mr. M. C. Murzban, CLE., M.lnst.C.E., F.R.I. B.A., Execu- 
nive Engineer to the Corporation, has given the question of 
nefiise disposal considerable attention. A number of crude 
■incinerators were tried before Mr. Murzban took the matter in 
kltand, but without any success, 

I Finally it was arranged for Messrs. Garlick and Christenson, 
Bpf Bombay, to erect an experimentary destructor on their 
■patented principle. The experiments showed : — 

■ (I. That each furnace was capable of consuming on an 
average 31 cartloads or 15^ tons of wet refuse, and 44 cart- 
Boads, or 23 tons, of dry refuse per day of 24 hours. 

■ b. That on an average about nine cartloads of residue were 
■produced by the incineration of 100 cartloads of {kulchnt) 
Kefu&c. 
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c. That the monthly expense of working the three furnaces 
amounted to Rs.700 ; and 

d. That on this basis the average working expenses for con- 
suming one cartload of dry and one of wet kuichra would be 
2 83 and 40 1 annas respectively. 

The refuse of Bombay (generally known in that city by the 
name of kutchra) differs essentially, like all tropical refuse, from 
the refuse in this country, containing considerable quantities of 
damp straw and green vegetable refuse, and practically no cinder 
or refuse with any calorific value. 

The experiments with Messrs. Garlick and Christenson's 
incinerator quite satisfied the authorities that if incineration u'as 
decided upon this type would satisfactorily meet the case, and it 
was so far settled that, if disposal by fire was deemed necessary 
or advisable, one or more of these incinerators should be erected 
in each of the seven wards of the city. 

After much consideration, however, it was decided not to 
destroy the refuse in the city for two reasons. Firstly, the 
authorities were afraid of the smoke nuisance ; and, secondly, 
it was thought the odours from the collected garbage would give 
rise to endless complaint. 

The alternative suggestion was to erect incinerators at ** Maha- 
laxmi Flats," which place had been used for tipping refuse, but 
this did not meet with general approval, because of the quantity 
of residue and incombustible likely to accumulate there. 

It was decided ultimately to again tip the refuse, this time at 
Coorla and Devnur, on the G.I. P. Railway, there to reclaim 
some low-lying land, of which there is sufficient to take the 
Bombay refuse for about twenty-three years. 

The estimated annual cost of this transportation and tipping 
scheme, including sinking fund and interest on the initial outlay, 
is Rs. 2, 28,586. This is cheap if compared with the cost of 
incinerators here given, but let it not be forgotten that the 
method adopted is not one of final disposition, and in the light 
of our modern British practice such a decision is very extra- 
ordinary. 

Initial Cost of Incineration. 

The scheme was estimated at Rs.7,80,940, and its annual 
working expenses, including the transportation of non-com- 
bustible to Chimbur, together with sinking fund and interest on 
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iLiin.il oullay, was put down al Rs.3,S9,269, as here shown. 
llii iHimbcr of cartloads of kiiUhra (excluding the quantity 
III 1 1 i-onld be disposed of in reclaiming some of the low- 
in;^ l.iiid in the outlying pans of Ihc city, and the non-com- 
usUble refuse) is i,i66. As a cell of the Garlick type disposes 
if 31 cartloads in the monsoon, the total number of cells 
'cquired would be 38, the cost of which, including land and 
chimneys, would be Rs. 6,63, 100, as here detailed : — 

38 Furnaces at Ks.io.ooo each Rs. 3.80,000 

3 Chimneys al Ks.32.000 each Rs. 96,000 



Total Rs. 4.76,000 
Add 10 per cent, for contingencies, estabhsh- 

mcnls, ftc... ... ... ... ... 47.600 



Total Rs. 5,23,600 
Value of 33,000 square yards of land at 

Rs.3— 8 per square yard 82,500 

Royalty 38X 1,500 payable to the patentees... 57,000 

Tot.il Rs. 6,63,100 



It was thought that a rcscr\e of at least 20 per cent, of 
rnaccs over and above ihc number actually required should 
be provided. This raised the actual estimated cost of incinera- 
tors to Rs.7,80,940. 

The total sinking fund and interest on the initial ouiliiv would 
be Rs, 56,510, as detailed below : — 

Annual sinking fund and interest required lo 
recoup in 15 years (estimated life of fur- 
naces, &c,), at 4 i^>er cent, on the initial out- 
by of Rs.5.06,000 on the construction of 

46 furnaces Rs. 45.512 

Interest at 4 per cent, on the balance of the 
initiiil oulliir, vi/., (Rs. 7,80,940 — 5,06,000), 
the cost of the chimneys, land, and the 
amount of royally, &c.= Rs.2,74,940, is Rs. io.i>98 

Total Rs, 56.510 
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AXXrAL EXPENSE.-THE TOTAL COST OF WORKIKG WOULD RE R& joA 
INXLUDING THE CARTAGE OF THE NON.<X>lfBUSTiBLE REFUSE TO 
CHIMBUR AS DETAILED BELOW. 
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inctoeakv 
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Oil. waste, etc. ... 
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R« JOT 1 be «»ft«* 
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Ra. 436 


amy to a 
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... ... Rs. jfiiy 


Rsw 5,835 


cxtnoDda 
vlucb is OK 


hour wet months 


■•• ■■• ••• 0\ 4 


I>rv months x 8 


induikd a 
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Rs. 30.468 R^ ^«o 



Total Rs. 77,148 
Annual cost of carting away i,o66 cartloads 
of ashes and depositing same within city 
limits, at 3 annas per cartload ... .,,-_- pg^ y og^ 

Annual cost of carting away to Chimbur daily 

the 477 cartloads of non-combustible = Rs. 2 17 6^1 



Total Rs. 3,02,759 

Thus has the problem of disposing of the refuse of this 
important Eastern city been set at rest for probably the next 
quarter of a centur}'. 



CHAPTER XXI. 
Soi'TH America. 
Pern'amuuco (Brazil). — Here tlie Hoi'sfall Destructor Co., 
:d., have erected it 4-ceIl installation with a inultituliiular boiler. 
1 illustration of same is shown herewith. (See Fiji- 56.) 
Para (Brazil). — Messrs. Mantove, AlUott and Co, erected a 
ball plant here some years ago ; recently a 4-celt Horsfall 
estrnclor has l>een erected. 

BuESOs Ayres. — The municipality are just now considering 

lans and tenders for a large installation, and it is to be hoped 

at snmcthing will be done, as it is aver)- serious mutter indeed 

(r a tropical city with a population exceeding one million to be 

■ithout any saniLir)- means of refuse disposal. In the past large 

uantilies have been tip|>ed, and as pointed out m the chapter 

" Refuse Tipping," this practice has not been without its 

BTect on the death rate. 

Bahia, Rio oe Janeiro, Rio Graxde, Moxte Video, Sax 

pAfl-O. — This group of ven,- large and populous South American 

icities have so far done nothing towards getting rid of their 

refuse in a sanitary manner. 

Manaoh — State of Auazon.\s. — I think it will be news to the 
vast majority of sanitarians in this country that the above city, 
one of the chief Amazonian cities, has actually adopted a 
destructor, and the authorities are very seriously considering the 
adoption of a modern system for dealing with the sewage. 

The destructor is on the improved Colwell system, manufac- 
tured by Messrs. Joseph Biiker and Sons, and consists of 3 cells, 
<each of a capacity of ten tons per 24 hours. Placed between 
the cells are two Hornsby Wuter Tube Boilers each of 105 
horse-power. 

The waste heat is to be used fur the production of steam 
for electric lighting, and with that iu view the General Electric 
mpany are supplying four Peel-Hawkins' continuous current 
shunt wound dynamos, coupled direct to four tandem compound 
engines supphed by Messrs. Alley and Maclellaii, of Glasgow. 

Gborgetowx, British Guiana. — Messrs. Manlovc, AUiott and 
Comiuny also erected a small Fryer Destruclur here a few years 



CHAPTKR XXII. 

Av-STRALASIA. 

Meliioirxe, Sovth. — A li-cell Fi-ycr DcarucUit o I 
erected here by Messrs. Manlovc. Allioit and Co. mxr w I 
years ago. Asa rule six cdia arc suflicicnt to deal »i<h (fc I 
available refuse ; the cost per Ion destroyed is js. ftjd I I 
vretnator is used occasionally, and tired witJi L'oke, and ai iW I 
costs about i8s. to 20s. per ton, no doubt it will lend lo iwitr I 
the cost per Ion of refuse dealt with. 

Melboirne, VicroKiA. — Here u j-cell " Crackndl " 
striictor was tried ; this is an Austral ijin patent, and would an^ 1 
to have done very- satisfactory work indeed. Each 1 
i.a|iacily of over 20 tons per 24 hours, the cost per ton dcstnnoi I 
being is. 7d. only. The City Sur\cyors of Melbourne. SmTi ' 
Melbourne, and Richmond, in their report, comment mos 
favourably upon Ihe Cracknell Destructor. 

A 2-cell destructor of this type has also been erected in tlit 
City of FitKroy, and in entering into the contfaei utth the Muni^ 
cipahty Mr. Cracknell guaranteed " to consume at least an equ*l 1 
quantity of refuse with two of his cells as can be ciMisuiuol 
with eight Fryer cells, the refuse to be of similar cliaractci. 
The entire work to be built in the colony, under the supervision 
and to the approval of the Surveyor lo the City." 

SvoNEV, N.S.W.— Mr. Richard's, the City Surveyor of Sj-dnn,; 

made a tour of inspection two years since, visiting niuny insalb' 

lions in England. Upon his return he furnished a report lo IIm 

Council recommending Messrs. Goddard, Massey and Warner's 

destructor as being the most suitable for adoption in Svdnn", 

but I understand that, although tenders and plans Iiave been sent 

in long since, nothing has yet been done. 

Adelaide. — The Corporation some time ago Hoated a loan ol 

L _£'5,ooo for the erection of destructors ; at that time the I>inh(M 

L Destructor, a native Australian patent, was the favt.ure<I l\-r>c. 

H In the jwat the refuse has been tipped on the Park Lands ilte 

Kiungs of the city. It is alleged that a deal of illness auioii)!: 

Hchildren has been traced to their playing among ih.- , 

Hheaps — monuments of municipal wisdom erected 

^ 
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dust and ashes, the remaining 10 being bottles, tins, and other 
incombustible waste. Messrs. Meldrum Brothers, Limited, have 
been awarded the contract for their Beaman and Deas Patent 
Destructor. As a striking example of how quickly these matters 
are settled in the Antipodes, it may be of interest to add that the 
cable accepting the successful tenders was received within 10 
weeks from the date of enquiry. 

A 4-cell plant is being erected, with two Babcock and Wilcox 
Boilers, with 1,741 square feet of heating surface, to steam at 
200 lbs. pressure. 

Tasmania : — 

In 1897 Mr. Alderman F. Hart was in England inspecting 
a number of destructor installations, and upon his return to 
Tasmania he reported most favourably upon the English 
system of refuse destruction. 

There are a few towns of fair size in the Colony, such as 
Hobart, Launceston, and Zeehan, where the present methods of 
refuse disposal are of the most primitive character, and from 
what Alderman Hart saw he is convinced that English methods 
of destruction by iire might be adopted, not only with advantage 
from the sanitary point of view, but also with good financial 
results. 



CHAPTER XXIII. 
The East. 

Shanghai. — Early in 1898 the authorities here had the question 
of refuse disposal before them, but nothing yet appears to have 
been done. 

PEXANG.^-Mr. R. Peirce, the Municipal Engineer, visited 
England in 1898 with a view of inspecting a number of destruc- 
tors, but the matter seems to have been in abeyance until quite 
recently, when it has again been revived. 

Singapore, Straits Settlements. — After tipping the refuse 
for many years on swampy ground at Jalan Besar, with conse- 
quences by no means pleasant for those residing near at hand, 
the late Mr. McRitchie, after visiting Bombay, advised the intro- 
duction of incinerators patented by Messrs. Garlick and 
Christiansen, of that city. 

After some delay it was at length decided to acquire land at 
Jalan Besar and also at Tanjong Pagar, four cells to be erected 
at the former place, and two at the latter. It is expected that 
each cell will deal with 10 to 12 tons per day. 

In addition to the incinerators the Municipality are erecting 
an experimental poudrette machine for dealing with four tons of 
night soil per day, made by Messrs. James Farmer and Sons, 
Salford ; and of similar design to those in use in Birmingham. 
Babcock and Wilcox Boilers are also being installed. 

The Commissioners hope to find a ready s;de for the poudrette 
among the planters, who import artificial manures at considerable 
cost from Europe. 

Colombo, Ceylon. — Here the Municipality have two depots 

where the night soil and refuse is taken ; one is at Nawalla, and 
the other at Demettegoda, and the arrangements for dealing with 

the night soil and refuse at Demettegoda depot are of the most 

primitive character ; trenches are dug, the filth is tipped in, and 

then covered with earth. 

At Nawalla it was decided to erect incinerators for disposing 

of ni^ht soil, and Silchar Incinerators have been installed. This 
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TVi'EB OF DESTRrCTOHS. 

THK KkVKK Dl:STHfCTOR. — WlTH MkBSKS. BfLNOIS, WOOU 

AND BroDIK's COMBIXATION'. 

Di'BiNc the |xi^t few years Ihis t>"pc of destructor liasuiider- 
[One a number of altcrittions, principally, however, by the 
pclusion of the patents of Messrs. Boitlnois, Wood and Brodie. 
rhe se\era1 patents cover charf^in^ apparatus, firebars, and 
net hods of boiler setting. 

The name of Frjerwill always have ;ui honuiired place in iIik 
record of sanitary refuse disposal in this country', the l^te Mr. 
Alfred Fryer ha\'ing erected the lirst destructor to achie^■e any 
real success. 

Modem installations erected by Messrs. Mantove, AUiolt and 
Company, such as Shoreditch, Wakefield, etc., huve Messrs. 
Bouhiois, Wood and Brodic's patents included therewith. 
With regard to charging apjxu'atus, a brief notice only is 
necessary here, as the various methods of charging cells, includinf^ 
patent mechanical charging, is dealt with in another chapter. 

Brietly describe<l. the patent charging apparatus consists of a 
lank, divided into several compaitments, and arranged to travel 
upon mils over the furnaces. Each compartment will contain 
sufficient refuse for one charge. Mechanism is provided for 
opening and closing the charging hole of the furnace. 

The lirebars are of curious form, taking a rather sharp ciir\c, 
and arc of the moveable or rocking type, alternate bars being 
moved by toggle gearing, the curve assisting to shift the charge 
forward, as also tending to assist gravitation. 

Artificial draught is usually provided by SturtevaiU Fans, in 
some cases steam driven ; in other cases, as at Shoreditch, they 
are electrically driven. 

With reference to the method of boiler setting, this is referred 
to in another chapter, and also where the Shoreditch plant is 
described. One Babcock and Wilcox Boiler is placed or 
" sandwiched " between two cells, being fired with the gases 
from right and left. In addition to this method <ii firing, the 
boiler is provided with an ordinary gnitc for coal fired by hand 
xm tii«.front in the usual vny. 
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The advantages accruing from this combination are that the 
coal-tired grate niay be used when the demand for steam is 
sudden or beyond the capacity of the cells. Further, the coal- 
lired grate may be used as a cremator. 

The combination has been very severely criticised by many 
engineers of repute, who contend that both coal and refuse 
should be burned quite independently of each other, to get the 
best results from both. When coal is being burned under such 
conditions as exist with the combination, the constant opening 
of the fire doors allows an inrush of cold air to mingle with the 



destructor gases just at that point where they impinge against the 
Iwiler tubes, thus cooling down the gases. 

The general design of the Fryer Cell, arranged with Messrs. 
Eoulnois, Wood and Brodie's patents, is here shown in the 
accompanying plan. 




This dewriictor, lieing, striclly speaking, the first to work ;ii a 
ioii»bty high lemperature, has been, and still is, verj' popular. 
Fo doubt this may be largely accoiinled for by the fuel that 
iny of the old low temperature cells were " converted " to the 
lorsfall type at a time when destructors were anything but 
bpiihir, because of their inefticiency. 

The advent of the Horsfall may be said to hsve " stopped 

rot" in destructor work, and it mnst l>e conceded 

; it is largely owing to the sweeping change from low 

tmperatures and nuisance to higher temperatures and etBciency 

lat destructois are even as popular as they are to-day, and still 

Ueadily growing in public favour. 



ic Hor>fill Di-^ 



The Horspali. Destrhctoh. 




There can be no doubt that the low lemperature type, wit 

;lie attendant nuisance many years ago, has been res[x>nsible for 

luch of the determined opposition lo the adoption of 

destructors. Therefore, great credit is due lo those who have 

>hc>wn that refuse destructor and public nuisance arc not 

jTiiinymous terms. 

To briefly descrtlx; the Horsfall Destructor, ;is will Ixr seen 

[)m the plans herewith, some of the general features arc sonie- 

hal similar to ihe " Frjer," although in detail there arc 

lenlial differences. This will l>e specially apparent with the 

ungement of the outlet flues for the ^scs of combustion, as in 
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Tmk Warnbk "Pebfkcti^s" Destructok. 
Ill casualty glancing at the accompanying plan, it will be noticed 
at in general principle the cell is in some resjiecls similar to 
" Fryer." With the " Fryer " also it has been largely 
llopted, over 500 cells having been creeled. 
One essential difference as compared with the "Fryer" is 
charging arrangement, which consisis of a hopper with a 
loveable base plaie, ojieraled with a le\er. The hopper having 
n charged, a plate is put on lop of the charge lo prevent the 
scape of fumes. The lever is then moved, releasing the 
Ottom door, and the refuse is precipitated on to the drving 
irth. 
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With the Warner " Pcrfcctus" a somewhat unusual arrangc- 
fflienl of dampers is provided, by which the Hue of each cell can 
be readily closed during the clinkering process, thus aiding the 
jinainicuance of a ste:idier lempenilure. Special dust catchers 
: also provided, and latterly Fan draught has been made an 
integral part of u plant. 

The general motlern arrangement is one boiler and two 
is, and rocking biirs are used in some installations. The 
ypc of damper usually cmploj'ed is thai known ^la the tU<^ 
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damper, but the general experience has been in several high 
temperature plants that the ordinary- balanced damper is the 
most suitable, and even then their use should be restricted as far 
as is compatible with eflidency, as the high temperatures attained 
are very destructive. 

One of Messrs. Goddard, Massey and Warner's most recent 
installations is fully illustrated elsewhere, also the complete 
hgures of official tests are given, and other tuleresting data. 
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The Bkaman .axd Dhas Patkxt Rkki'sr Dkstructor. 

This destiiictor is exceedingly popular ; as a good example of 
a modern higJi temperatnie destructor, a description will be of 
interest. 

Dcstnutor fiirmiics. — The destructor furnace is comjxised of 
two cells, each liaviuK a diying hearth on which the refuse from 
the storage hopper and charging chamber falls. Placed between 
each of these cells is a common combustion chamber, into which 
the gases collect, and from thence are taken away through the 
boiler or bye pass Hue, as required. At one end of the com- 
bustion chamber is placed a B;ilx:ock and Wilcox water tube 
boiler, through which the gases from the combustion chamber 
are passed. 



a Bcunun .iml Uc;ts Rilcnt Ki-fuM: Dc>tn»:tor. 371 

Utnle I'J L'hnrgin^. — Tlic cuts cuntuinin){ the refuse p;iss un U> 
! tipping pliitform. and aie there backed on to ihc tippin); 
feiD of the storage hopper, into which the refuse is lipped. 
On the top of the storage hopjier is placed a W.I. grid, which 
ivents large articles from {massing into the hopper. This grid 
5( such an area thai any article passing through it will wilh 
le pass through the charging chamber. 

When U is necessary to charge the cells, the stoker, who is on 
( ground or clinker floor, simply turns the chain, which 
oives a chain wheel, and that in its turn actuates two square 
readed spindles, placed on each side of the storage hopper, 
icse when revolved open a pair of W.I. doors, which are 
X at the termination of the sloruge hopper ; this allows the 
large tu pass into the charging chamber, whici) is situated 
ptween the storage hopper and the mouth of the cell, directly 
er the drying hearth. 

When the charging chamber is full, all that is required to be 
mc by the stoker is to reverse the action of the chain wheel by 
Kins of the chain, which again closes the doors and cuts off any 
rthcr supply of refuse from the storage hopper. This done, he 
lens H similar pair of doors communicating from the under- 
Bath side of the charging chamber to the drying hearth, which, 
hen opened by the same me:iiis as the storage hopper doors, 
< the chiU'ge to fall on to the drying hearth. By this 
lirlhod of charging the ceils the amount of refuse allowed 
} enter the cells is regulated, so that a more even method of 
ipplying the celts is obtained. This arrangement of charging 
jf the storage hopper and charging chamber entirely dispenses 
rilh the services of feed hopper men on the tipping platform 
el, the stoker himself having complete control of the 
sling apparatus, without leaving his furnace. The cost of 
^>ur for the burning of the refuse is thus very materially 
educed. 

The clcanhness of this system recommends itself ; the refuse 
tipped \rr>m the carts passing through the storage apparatus 
iJirect lo the drying he:trth without any handling whatever. 

The weight of this charging apparatus is taken by the joists 
Bfhich form the tipping platform, so that no weight whatever is 
mi upon the furnaces. 
The termination of the charging chamber is lelescoped ioto a 
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lute shaped casting, which allows the brickwork to expand or 
contract freely, as the case may be. The refuse delivered by the 
charging apparatus on to the drying hearth is pulled forward by 
the stoker on to the grate of the destructor cell and there burned 
under forced draught, produced by one of Schiele's patent high 
pressure fans, driven by a Tang^-e's horizontal engine. The 
forced draught passing through an air duct, composed of patent 
jointed earthenware pipes, and communicating to sealed ashpits 
under the grate area by means of W.I. pipes, at the end of which 
is placed a W.I. valve, with spindle and handle leading to the 
outer wall of the furnace, by which the draught is regulated as 
required. 

Constntciion of Cells^ &c\ — The cells themselves are constructed 
of firebricks where exposed to the heat of the gases, the outer 
walls being of red pressed facing bricks, with blue brick bull- 
nosed corners. 

The grate is constructed of firebars of special pattern, supported 
on steel bearers, on a level with the drying hearth. Round the 
grate area are built in C.I. dead plates, which prevent any damage 
being done by the firing and clinkering tools to the firebrick 
lining. 

All the firing and clinkering doors and combustion chamber 
doors are arranged on one side of the installation, so that the 
stoker has perfect control over them. These doors are specially 
designed of wrought and cast iron, with firebrick lining. 

The fire bridges of the common combustion chamber are 
composed of firebricks, and are placed parallel with each other. 
The bottom of the combustion chamber is constructed of fire- 
bricks, and is provided with a false bottom, composed of fireclay 
tiles, supported by C.I. bearers. 

A special vertical damper is also supplied between the end of 
the combustion chamber and the boiler firing grate. 

The cells and combustion chambers are strongly bound together 
by steel buckstaves, embedded in concrete at the foot, and held 
together at the top by strong W.I. tie rods. 

Pariiculnts of InstaUation. — The installation is composed of a 
series of cells with the common or combustion chamber placed 
between each pair, the fire bridges to the cells being built 
parallel to each other. This method of construction ensur^js 
the gases meeting one another in a straight linem the combustion 
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lanibci', ihcrtby ensuring more complete adnuxlure and 
aion than hitherlo oblained by the sj'slem we ha^'e adopted 
t to the present lime, the combustion therefore being more 

The cells may be constructed in batteries which can be ex- 

nded indefinitely in single or parallel series, with one boiler for 

pair o£ cells, as indicated on the plan. This system of 

Iftcing the cells and boilers effects a very great saving in the 

nice required for plants of any given capacity when compared 

ith ihc existing system. 
Any jiair of cells can be isolated from the boiler by means of 

Vertical damper, or bye passed through the false bottom of the 




iinbustion chamber by the removal of fireclay slabs. The 
■resent system of connecting the combustion chamber with the 
loilei', by means of a semi-circular throat seven feet long, is 
spenscd with, Ihe combustion chamber Inring built directly on 

the side of the boiler. By this arrangement the products of 

mbuBlion )>afis directly from the combustion chamber into the 
liler and are not subjected to radiation lo^ses as in itie case of 
le throat before coming into contact with the boiler. The 
ilorilic value of the refuse. b>- this new arrangement, is utilised 

the fullest extent. 

It will be noted that the cells are so constructed that the 
from the drying hearth arc bound lo pass over the hottest 
irt of the fire and into the common combustion chamber : also 
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thai eacli ctll acts as a fume cremator to the other, the methtx 
adopted in firing being as follows : — 

The cells are fired alternately, so that when one cell is a 
white heat Ihe second furnace is being fired ; the green g;is 
from the second cell therefore mingle with the gases i 
common combustion chamber from the cell at white heat, ' 
effects most perfect combuslion of the gases. 

A specially- constructed damper is arranged on the top of eiid 
fire bridge, which is closed down when fresh refuse is being put 
on either cell, allowing a very small quantity of the green gas 




L 



I into the combustion chamber ; by this means n: 
even steam pressure is maintained in the boiler, which is a \ 
strong point to be considered ; also, in the fire bridge, is c 
structed a passage which allows oxygen to be supplied to tIM 
gases in the combustion chamber, which greatly aids combuslioi 

The proprietors and manufacturers of this Destructor : 
Messrs. Meldrum Bros,, of Atlantic Works, Manchester, 
The Willoughby Refuse Destructor. 

This destructor is constructed on a novel principle, entire 
d/ffeieiit from any other desttvictnv in this country, but veiA 
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to that known as the ** Rotary Crematory," of which one was 
used in New York, and which is referred to in the special 
chapter deaHng with refuse disposal in America. 

To briefly describe the Willoughby Destructor, it consists 
essentially of a furnace and a revolving cylinder or cell. The 
furnace is not fed with refuse, but with coke, coal or breeze, or 
a mixture of these, as may be most advantageous, experience with 
this apparatus having shown that a fair expenditure on fuel far 
outweighs in advantages the burning of the refuse alone. 

The cell consists of a tube of steel or iron 26 ft. long and 
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7 ft. in diameter at the front end, tapering to 5 ft. at the back ; 
this tube is lined with iirebricks. In the tube are projecting 
ledges, arranged to catch up and throw down the refuse which 
passes along the depth of the cell. The cell is mounted upon 
rollers and is caused to revolve slowly by suitable gearing, the 
speed being regulated according to the nature of the refuse to 
be treated. 

Over the furnace at the front end of the cell is a feeding ram 
which is caused to move forward and backward at such speed as 
will deliver the requisite qiumtity into U\e ctVV, ^Vv>\fc >^^ '^•5^^^ 
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end of the latter opens into a chamber into which is discharged 
the unburned residue, the products of combustion passing along 
a flue to the chimney. 

When the destructor is first put into action, the furnace at 
the front end is lighted, and a few horns are required to get the 
cells and walls of the chamber up to an incandescent heat. 
Then the ram is started, and about six times per minute a small 
portion of the refuse is passed into the hot cell. Thus it w^ill be 
seen that all the gases evolved have to pass through the fire- 
brick lined cylintier or cell and then the main flue. 

The destructor at Lewisham was the lirst of this type to be 
erected ; since then another has been installed at Devonf)ort, 
but this has not satisfied the authorities, and is abandoned. At 
the former place, instead of the refuse being carted up an 
inclined roadway, the refuse is lifted up to the feeding ram by 
an elevator, which seems to involve an expenditure almost equal 
to the destruction of the refuse ; then, of course, the steam for 
the Meldrum blowers and the engine for driving the revolving 
cell has to be provided, also from an adjacent boiler. 

As to the actual results obtained. It is found that three men 
can give the necessary attention to enable the plant at Lewisham 
to deal with 72 tons per 24 hours, but at times a fourth man is 
necessary. Then it must be borne in muid that coke is neces- 
sary for firing the furnace in front of cell. 

The inventor of this Destructor is Mr. S. Willoughby, of 
Plymouth, and it is put on the market by The Willoughby 
Destructor Syndicate of that town. 

Masgn^s Refuse Gasifier. 

The general design of this destructor furnace — or, more 
strictly speaking, gasifier — is clearly shown in the illustration of 

the I -cell plant erected for the Moss Side Urban District Council, 

and also by the plan here shown. 

The cell, which may be rectangular or circular in cross 

section, is built up of cast iron plates, and lined with firebrick, 

the top being closed in and provided with a hopper and bell 

opening for charging purposes. At the bottom the cell is open 

and supported on two sides across a water trough which covers 

the whole area of the base, the level in the trough being so 

maintained at such a height as to effectually seal the interior of 
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the cell from the outer atmosphere. Riiiiiiiii}^ transversely across 
the water trough is a cast iron chamber fitted at the top with 
two inchned grates above the water level, which form a ridge 
running from side to side of the cell. 

The air required for combustion is supplied by means of a 
steam jet blower fixed at one side nf the cell, the air being 
blown into the cast iron box described and escaping through 
the two sloping grates into the mass of liiirning refuse situated 
above llie water level. 




I The quantity of air admitted through the blower is limited to 
that required to maintain a low temperature of combustion of 
the refuse, and distil off or convert into a gaseous stale all the 
carbonaceous or organic matter with which it is charged. These 
Rases are then led through an opening near the lop of the cell 
into a separate chamber, where they mingle with a secondary 
air supply, by the aid of which their ignition and complete com- 
bustion issecuredatatcmpevaturc— itissaid — of about 1800' Fah^. 
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he tire by (he gases passing over it, and that the partially con- 
limed gnscs arising therefrom pass over the hot lire. 
When the cell is at work there are tires on both h^lf grates, 
le being at maximum lempcrattu-e when the other is ready (or 
iiikertng. 

A damper is lixed in the combustion chamber to control the 
ravel of the gases ; thus when chnkering begins in one half 
this damper is thrown over so as to cause all the gases to 
ravel from the half cell in which the maximum temperature 
iexisis. The grate, which has been clinkered, is then recharged, 
and ihe forced draught applied lo same ; thus by the lime the 
temperature is reached the other half grate is ready 
'for clinkering ; the position of the damper is thereupon 
re\'ersed. 

It will thus be seen that the main principle of the " Twin Cell " 
is lo ensure that low temperature gases distilled from a freshly 
charged grate or half cell shall have no chance of exit, except 
through an adjoining half cell, where a high temperature exists, 
or. to put it another wav. one half cell is constantly acting as a 
cremator for the other half cell, thus doing away with any 
necessity for the old type of cremator fired with coke or 
(e. 

The Mel[>hl-m Patent "Simi'LEx" Destkuctob. 
lere are a number of novel points about this type of 
destructor wherein it differs from any other destructor either 
at home or abi-oad, so in order to make them perfectly clear it 
may be well to lake each quite separately. 

1. Arraxgkmext of Cells. — ^The grates being placed side 
by side, form practically one long cell, which is charged in 
sections, and as the products of each section pass over the other 
j[ases from all the other 'tections, a complete commingling of the 
whole volume of gases is secured, thus ensuring a very uniform 
lemperature. With cells its ordinarily constructed the tcmpcra- 
hire. when newly charged, is comparatively low, especially when 
the fuel is wet or of low calorific value, and a considerable time 
elapses before the full temperature is regained, whereas with the 
Above iurangement of cell it is claimed that the maximum tem- 
perature is practically secured from the start, owing to the close 
Imay of the iociuidwcePt fuel and \\«t V>av \ 
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over the top of the newly 
charged refuse. After pass- 
ing over the bridge common 
to all the grates, the pro- 
ducts of combustion enter a 
spacious combustion and 
settling chamber, where the 
temperature ranges from 
l8oo° to 2000° Fahr., accord- 
ing to the rate of combustion 
in the cells ; thence the 
gases are passed through 
g and around steam boilers. 
I 2. Regenerator. — After 
I leaving the boiler the re- 
" maining heat in the waste 
g gases is still further utilised 
3 by heating the air supply 
g for the furnaces. This is 
^ accomplished by means of 
y. the air heater or continuous 
; regienerator, which consists 
^ of a number of specially 
f constructed cast iron pipes, 
^ through which the waste 
i gases pass, the cool air 
circulating round the outside 
of the pipes, whence it is 
delivered (heated) through 
Meldrum Patent Blowers at 
a temperature exceeding 
300° Fahr. 

It is claimed that this is 
of s)>ecial vahie in dealing 
with refnse of varying 
quality, very often heavy in 
moisture; this is one of 
the novel points about this 
type of destructor not eni- 
VioAwA \\\ a.w'j other. 



I I'iitciit "Simplex" rtrslniL-lor. a8i 

'Handfihint.. — As t" the Krin^ nl the cells, here a(;ain is an 
ifircty new deparlure ; ihe refuse is lirecl direct on to llie 
IS is the case with a haiitUtired boiler. Il is claimed for 
item that the refuse is at one operation put in its proper 
ith :t specially constructed shovel, ihe contention being 
other systems the refuse is fed into the top of cells, 
les scvenil hundredweight at a charge, in a heap, which 
to tie levelled, raked, and dragged, this work being 
iceedingly arduous with high temi>erature cells. Of course, 
is much divided upon the labour question, the advocates 
the top feed claiming that it is far the best from the labour- 
ing point of view. However, this much is certain ; it is well 




known in burning coal that to get good duty, and the fuel well 
burned, one must " tirca litlleat a time and often." and it seems 
to me that there is no reiison why this old and well-worn ad\ice 
should not turn out quite as effectively in burning refuse. 

FiKE DooKs. — The lire doors are also a new dqiarturc, 
being in two parts, hned with firebrick and worked with a 
counterbalance weight, so that only one half need be Uficd at 
one time, ihiisscreeningthe hreman from the intense glare of the 
ire. Complete plans of this type of destructor are here 

The patentees and manufacturers are Messrs. Meldmm Bros.. 
Atlantic Works. Manchester. 
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Baker's Rkfuse Destructor. 

This is in many respects a new departure in destructor design 
as will be seen by the accompanying plans. Messrs. Baker have 
a reputation as makers of patent ovens, and they claim that their 
experience in this connection qualify them as designers of a good 
refuse destructor. 

The only installation yet working in this country is at Phoenix 
Wharf, Lambeth, erected for the Clerkenwell Vestry. A pro- 
cess of screening and sorting is carried on at this wharf, and the 
material passed through the cells consists for the most part of 
light refuse, paper, straw, stable refuse, etc., probably of little 
calorific value, but at the same time capable of being very readily 
burned. As this destructor is never called upon to deal with 
the many ingredients which go as a rule to make up the average 
town's refuse, it is really difficult to form an opinion as to how 
this type of destructor would acquit itself with ordinary 
unscreened refuse, often containing a large percentage of 
objectionable matter. 

However, the design is novel and there are what w^ould seem 
to be some good points about it. The two cells, each with forty- 
two square feet of grate area at Phoenix Wharf, are each said to 
be capable of dealing with from eighteen to twenty hundred 
weights per hour, of the particular class of refuse delivered 
there, but it will be noticed that the grate area is large, and also 
that the material to be dealt with is likely to be consumed very 
rapidly, therefore again one cannot very well decide as to what 
quantity of ordinary unscreened towns' refuse each cell could 
(leal with per hour. 

The cells are so sunk that the refuse is fed into them from 
the ground level direct on to the inclined drying hearth, the 
grate proper being placed below this at an angle, at the back of 
the drying hearth, and at that point where the material is fed on 
to the grate proper is placed a door for stoking purposes, and 
from this point the refuse is manipulated and levelled on the lire 
grate. At the other end of this grate and opposite to the stoking 
door, is the clinkering door at a slightly lower level, as is 
customary with all cells, for obvious reasons. 

Above the drying hearth on the left will be noticed an exhaust 
flue, so arranged that the fumes evolved during the drying 
process shall pass through here and linally be passed through the 
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t below ; it is thus claimed that all fumes distilled fiom the 
ilerial while on the drying hearth shall be so employed as to 
come ionociioiis. The only difference Iwlween this arrangc- 
ait and the system employed as a rule with the common drying 
nrlh, is thai in the latter case all fumes evolved are caused to 
ss tlu-oiigh the holiest part of the lire and the combustion 
lamber, which must assuredly serve quite as efficiently lo 
cure their thorough cremation. 

Id the Clerkenwell plant, which is illustrated in another 
hapter, it will be noticed that a water tube boiler is placed 
tetween the two cells, supplying steam (or the fan ; a dust 
illcctor is also placed at the base of the chimney. 
It will he seen from the plan herewith that some recent im- 
•wovements are now emlwdied in the Baker cells. The drjing 
dianibcr has been converted into a storage hopper with a 
Capacity of ten tons, the exhaust Hue being still retained at the 
lop of the chamber ; this storage arrangement has not yet been 
put to a practical test ; how it will do in actual every day work 
remains to be seen. At tirsl sight it would appear to be no easy- 
task for the stoker at his door lo endeavour lo cover his grate 
when he has to drag finm the bottom of a ten Ion mass. This 
difficulty appears to have lieen foreseen by the makers, who have 
provided a check door to regulate the supply of refuse on the 
drying hearth. I make no further comment rcthis ; actual work 
will show. 

Slonige under good conditions is sometimes very useful, but 
generally speaking it is not in favour ; refuse has been stored 
long enough on lip, the old methods were storage methods ; the 
present practice, more especially, perhaps, in the case of power 
destructors, rather demands that refuse shall be disposed of as 
quickly as possible after arrival, so thai the greatest quantity 
can be put through in Ihe shortest time yielding the 
maximum of power, when that power can he most usefully 
employed. 

That being so, then, the ideal destructor should be that one in 
connection with which the collection of refuse can be so 
arranged as to take place simultaneously with the time when (he 
maximum of power can be utilised. I merely mention this in 
passing — Messrs. Baker apparently only recommend storage 
because they claim that they can so store refuse that no nuisance 
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is possible. In ihe ordinary way no doubt Messrs. Baker woiild 
a^jree llial storage is not to be recommended. 

Another feature introduced by Messrs. Baker in their improved 
design, as will be seen, is a tipping deadplate at the cliukuring 
door, so arranged that the clinker, as drawn from the fire, can be 
discharged through a vertical downtake into a continuous con- 




veyor flue, below Ihc j;roiind level preferably ; this flue is also 
connected with the exhaust flue previously mentioned, 90 (hat 
any fumes given off from the clinker may also be conducted to 
the lire, A sprinkling arrangement is also proposed in connection 
with the cbnveyor flue, so that the travelling clinker may be 
cooled in transit. 
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The Acme Df.structok. 
The Acme Destructor was patented some years ago by 
IcEsrs. Hart and Royle, of Stretford, Manchester. In 1894, Mr, 
1. Royle. A.M.I.C.E., introduced the destructor in a paper read 
store the Sanitary Conf^ress meeting at Liverpool ; but httle, if 
ly. headway appears to liave been made since. 
The Acme Deslructor has several novel points. The refuse 
first lipped into a large recej'tacle or hopjier, from which it 
rftvitales on to a sloping grate set at an angle of forty-five 
egrees. As the organic and combustible jiorlion burns out, the 
^iduai material is said to gravitate to the lowest portion of the 
rate, from whence il is removed by the clinker man with a long 
■hanked shovel. 

As qiiicldy as it is removed a further quantity gravitates down 
the inclined plane formed by the bars, which in its turn is followed 
J>y a fresh portion from the hopper, thus it is claimed that the 
feeding in of the material is almost as gradual as though rocking 
bars were employed. A banging bridge is provided ; any vapour 
evolved from the raw material is deHected partly over the 
surface and partly actually through the incajidescent portion 
moving lott'ards the clinkering door ; the gases pass thence 
through combustion chambers arranged (or the settlement of 
dust and the mingling of the gases. 

A5 each spadeful of clinker is removed it is followed through 

e whole system by an equal volume of the raw material, 

the volatile matter from whieh being thus slowly evolved 

ample lime for complete combustion, providing the 

temperature maintained in the combustion chambers is efficiently 

liiSh. 

As originally suggested it was to work with natural draught 
only, but it could be arranged for artificial draught. 

As far as t have been able to enquire, this type of destructor 
lias not yet been adopted at any place for dealing with town's 
refuse. 

General experience shows that refuse will not gravitate to any 
iijipreciable extent, without some assistance from a moveable 
gtMe, and even then serious difficulties have been found in 
actual practice. This is evidenced by the very few installations 
where moveable grates arc now in use. 
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The Pnelima Destructor. 

This is on somewhat similar principles to the fire A* 
described and illustrated in the chapter entitled " Refuse Dis(<}«l 
in America." It was designed and palcmed by Mr. R. Howdoi. 
of Johannesburg, with a view to improving Uie saxiiUlion of lie 
mining centres in the Johannesburg district by desiroving lit 
excreta. 

To briefly describe the cremalor. It cfjnsiats of two nblon;! 
receptacles placed side by side, covered on top with casi-iron 
plates, the inside being hned with stock bricks built into bre 
clay. Each top plate has nine holes, cacli z ft. 6 in. apart. 
either end of each receptacle small furnaces are placed, the 
inlet of air to which is under the firebars, and the ouUet 
drawoff pipe is connected with the middlcf of the receptacles, 
leading thence to the chimney slack of the mine, from wlience 
the draught is obiained. 

This pipe and the draught CJiiised by the chimney are the 
main principles in the working of the arrangement. Tbc 
excreta is deposited through the holes directly 
receptacle itself, on to a grating fixed six inches from the boilom 
and under which a continuous current of heated air from tlic 
two furnaces is carried. The smell and fumes froi 
deposits and the burning off, are all carried away by the 
draught, which is, of course, continuous, so that when anv 
lid is lifted the opening simply acts as an inJel, and nut ^a 
outlet. As the moisture is evaporated from the excreta 
by the heated air the mass decreases in bulk from a thickness 
of twelve inches down to one inch ; the remaining uiie 
inch of solid or dry matter burns off to a very small uuantity 
of ash. 

At the Bonanza Mine, where the lirst cremator w;is pm ui< 
some 600 boys from the compound deposit into same e\'cr\- day 
and the whole of the excreta is disposed of in (he manner 
indicated, at a cost of 2%. per day, this being the cost tj| one uc»l 

i>'ilf bags of coal for the furnaces, 
ij.' 'or is most favourably reported 

-da, Inspector of Mines, Saiutal 
cooled in t>.., ■■'"> Medical Officer, Johantiesi 
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^ Report by Dr. W. E. St. L. Finny, Mayor of Kingston-on- 
Thames, 1896 : — 

■ The average cost of constructing a destructor, 
f exclusive of site ... ... ... ;^840 per cell 

f The average annual cost of working each 

V/Cll ... .•• ... ... jr^ 7 

The average cost of destruction per ton ... ii^d. 

The average labour per cell ... ... 117 men 

The average work done (8-hour shifts) per 

man ... ... ... ... 8 tons 

The average wages of stokers per week ... 30s. 

The average population dealt with per cell. . . i ,000 
The average weight of refuse dealt with per 

24 hours per cell ... ... •••5 tons 

The average height of chimney ... ... 163 feet 

The average cost of chimney to erect per 

foot ... ... ... ... j^6 3s. 4d. 

The average time between charging and 

clinkering a tire ... ... ... labours 

The average refuse contains ... ... ^water by weight 

... ^ combustible 

... ^ incombustible 
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DISPOSAL OF TOWNS* REFUSE. 



REPORT OF TEST WITH MELDRUMS REGENERATIVE REFUSE 
DESTRUCTOR AT NELSON, December 20Th, 1900. 

One 4 grate Destructor with one 30' x 8' Lancashire Boiler. 

Duration of test (10 a.ni. to 7.30 p.m.) 

Refuse consumed : — Tons. Cwts. 

Ashpit refuse 23 5 

Vegetable refuse 17 

Slaughter-house refuse i 



9| hours. 

3 
o 

o 



24 



Refuse consumed. 



It 



»» 



II 



It 



Water evaporated 



Total Its 

per hour 

per sq. ft. grate per hour 



M 



M 



II 



II 



11 



II 



II 



II 



per hour (actual) 

per hour from and at 212** F. 

per It of refuse (actual) 

per It of refuse from and at 212° F. 

Average temperature of feed water 

steam pressure 

percentage of CO, (actual) 

when not clinkering 
when clinkering No. 3 fire 
when not clinkering 
when not clinkering 
Average temperature of combustion chamber (readings) 



II 



11 



II 
Lowest 

Highest 

Lowest 



n 



»i 



>i 



II 



>i 



II 



II 



M 



Lowest 
Average 



II 



II 



n 



II 



n 



II 



II 



II 



II 



II 



II 



II 



II 



♦ I 



i» 



54ii8o!bs. 

5,703 n^s. 

57 W)s. 
68,580 lbs. 
7,220 lbs. 
8,650 lbs. 
1-266 lbs. 

1-516 lbs. 

634'' F. 
118 tbs. 

12-21 96. 

14*4 %. 
6-4%. 

18-2 96. 

104 96. 

2000** F. 

1570'* F. 
982'' F. 
596° F, 
386° F, 
64" F. 
346° F, 



II 



II 



II 



by thermophone 
in side Hues 

in main Hue 

loss passing through regenerator 

temperature of air entering regenerator 

„ „ leaving regenerator 

increase of temperature of air passing through 

regenerator 

ashpit pressure ... 
vacuum in blower boxes 
in main Hue 

under regenerator 10 a.m. to 1.40 p.m. 
„ „ 1 .40 p.m. to 7.30 p.m. 

Damper full open to 1.40 p.m., area sq. ft 

„ partly closed after 1.40 p.m., area sq. ft. 
Average vacuum in downtake 10 a.m. to 1.40 p.m. 

„ „ „ „ 1.40 p.m. to 7.30 p.m. ... 

„ time taken to clinker one fire 

Number of times each fire clinkered during test 

Average time per clinkering ... 

Remarks. — Boiler not clothed. 
Lower half of flue tubes from combustion chamber to boiler uncovered, and 
top half covered 2 J in thick with non-condensing composition. 
The feed pump was heavily taxed to gain on this rate of evaporation. 
The main damper was full open at commencement of test, giving 10-2 square 
feet. No effect upon the vacuum under the regenerator was caused until the 
damper was closed down so that there was but 5 square feet opening. 

The maximum rate of evaporation was attained during the first half of the 
test. The evaporation during the first 3^ hours was at the rate of 938 gallons 
per hour, from and at 212 degrees Fahr. 



282*' F. 
1-85" 

•35' 
I 53" 
I •375' 
•545' 

10-2 

5 

•875' 

•375; 

5min.36secs 

5 

I hour54min. 
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Seeing that the general trend of refuse disposal, ut any rale so 
IT as our own couiitrj' is concerned, is toward a combination 
ilh power production, we are brought face lo face with the 
let that a percentage of the civic waste cannot very well be 
re mated. 

Street Re/use. — Here I specially refer to street refuse, which, of 
Durse, is useless for steam - raising purposes. With some 
uctors a portion is got rid of at limes — 1 may say favourable 
imes, when there is htlle demand for steam — but for the most 
art street refuse is carted away and tipped. In the case of 
iOndon, it is mostly barged away and shot on to waste land. 

Trade Re/ux. — Again, iu many districts, enormous quantities 
i what may be called trade refuse or manufacturers" w^iste is 
iroduccd, which, generally speaking, the authorities object to 
leal with. However, a large number of manufacturers, within 
he past three or four years, have been induced to adopt 
(vliat may be called a trade refuse destnictor, with verj' satisfac- 
iry results. In some works a vast quantity of combustible 
biaterial is produced which can thus be readily destroyed on the 
iremises, and, byputting down asteam boiler in connection, the 
resutlatit heat can be employed at any rate for such a modest 
purpose as heating water, or for heating the works during the 
winter months. In other very large works, where the qiiaiitity 
.nd quality of the waste material lends itself to useful steam 
taisiug, excellent results are being obtained ; the imperfectly 
consumed fuel from the ashpits of the steam boiler furnace is 
being passed through the destructor also. 

The practicability and utility of the trade refuse destructor 
should commend it lo all large manufacturers who daily 
■ccumulale quantities of waste ; when kept, it occupies space, 
;nd is very often dangerous. If removed, then this has to be 
laid for, and sometimes a gratuity in addition to cartage to get 
id of same. 
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bovc the gnmud level ; thus each shovel tilled with refuse has 
lot to be lifted from the ground level, but from such a hcitjht, 
Orrespondiiig with the grate level, as tends to make the 
teration easy. 

Again, as the refuse is being taken from the bottom of the 
iper all the time, the stalest material is being alwa>'s dealt 
'ith first, as each cart arrives, the contents b>eing shot into the 
ip of the hopper, tliish with the tipping floor. The claims 
lEidv for hand hring are Iwth interesting and reasonable. 
(a) Extreme simplicity with the minimum of labour. Each 
lO^■el full can l>e thrown just where it is \^'aDted. Thus a bare 
bee — a hole in the lire — can be at once remedied, and thus an 
Kcessive amomit of air can be prevented from rushing through 
I the point of least resistance, and tending to lower the 
tempcniture. 
(h) It is further claimed that the very laboriius work of 
i-elliug tires is avoided, as the tire can t>e so manipulated as not 
to require attention with tools. 
dl Lastly, it is said that hand firing ensures the refuse being 
lore thoroughly burned, and also that it tends to prevent any 
Tinus fluctuation in temperature. 

(j) Feeding through hoppers in crown arch of cell over the 
gnite, or from the back on to a drying hearth, or secondarv' 
grate, the refuse then having to lie raked forward on to the grate 
pioi>er. This is more generally known as top feeding by hand. 
Here you have the oldest system of charging, and that most 
extensively in use, several niiikere having adopted one form or 
another of the top feed, slightly differing in detail, but essentially 
the same in principle. It has been the practice to tip the refuse 
oil to the top o( the cells, suflicient l>cing dragged or shovelled 
forward to the mouth of hopper, then pushed in, and down on 
to the drying hearth, there to remain and evaporate its moisture 
until the grate proper is clinkered, then the mass from the 
drying hearth has to be dragged forward and levelled over the 
grate, this operation l^eingdone from the clinkeringlloor level — 
a heavy, laborious task. 

(3) Charging from hop[>ers over the Ixick end of cells, by 
means of travelling troUejs, or tanks with automatic outlets, 
sometimes known as mechanical charging appiimtus. 

Like the previous sj-stems just dealt with, this system h;ts its 
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advocates, fully as confident also that this is the best mechanical 
charging, has a " catchy " sound about it, but, like the two types 
previously mentioned, the human element is an important factor. 
The question is, Does the mechanical miscellany really displace 
the human to any serious extent ? One thing is certain — 2l 
destructor installation, however well managed, however carefully 
organised, seems to be more or less inseparable from dust and 
tilth, and it is scarcely necessaiy to point out that a dust charged 
air, a handling of dust by mechanical means, at any rate, does 
not tend towards preservation of mechanism, and wear and tear 
must be a serious item. I recollect that some three years ago, 
when Mr. Richards, the City Surveyor of Sydney, was in this 
country, inspecting various destructors, he visited an installation 
where mechanical charging was in use. He ventured to suggest 
that such mechanism would not stand under such conditions. 
This remark was at once negatived, but by an awkward 
coincidence a chain snapped at that very moment, and Mr. 
Richards went away unconverted. 

I merely mention this to show that there is, and must be by 
the very nature of things, an uncertain and unreliable element 
under such conditions as obtain in destructor works. In such 
work simplicity should be aimed at, providing, of course, that 
it is compatible with efiiciency. The real value of any system 
cannot be settled by a casual glance, or by figures served up by 
this maker or that maker. The matter needs carefully looking 
into, and weighing up by those who have to decide, but by 
reason of contiicting claims halt between two opinions. 

Deputations should examine inquisitively into the claimed 
merits of each system, bearing in mind, of course, relative capital 
cost, and also relative depreciation. The last named method of 
charging must necessarily mean increased capital cost, then will 
its adoption work out so economically and efficiently as to warrant 
the increased capital outlay. Again, what labour will it displace 
as compared with the ordinary- top feed or hand feed ? 

Further, tipping of such material as refuse from one receptacle 
into another, in transit, from the collection carts to the cells, 
charges the air with fine dust. Each time the charge of refuse 
is dropped a cloud of dust is liberated, and it cannot be seriously 
urged that the process is free from nuisance. 

Opinion is much divided as to whether or not any serious 
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»nomy results from the cniployment of automatic charging 
}panitus. At first sight it would appear that the economic 
laim could be substantiated, but he who investigates the deepest 
rill learn the most. 

Those who have to decide should go into the rival claims very 
chingly. Mere appearance should not be allowed to impress 
oo heavily. 

The great danger is that a destructor works, not being a very 
ttesirabtc place for the novice to spend much time in, is loo often 
Very hurriedly inspected. Deputations and visitors arc often 
restless and anxious to get outside, unless they are consumed 
with zeal. The atmosphere of a destructor works often utterly 
fails to inspire searching investigation and free criticism. 

Many years ago, an eminent statesman remarked that the 
•ystem which cannot stand investigation is doomed. Needless 
tti add, this remark did not refer to destructors, but how applicable 
It is i The author's suggestion as to thorough investigation niuet 
pot be considered to apply atone to patent charging apparatus, 
equally to every system, bearing in mind the pregnant 
tbservation uf the statesman already referred to. 

A tlying visit — a superficial, hurried view means the mere 
Lcquisition of a little knowledge — that dangerous quantity, while 
sreful delving into the subject would, in course of time, eliminate 
ill sj-stcnis of doubtful value. 

Tu make fair comparison of the three systems uf charging, as 
vgards the actual cost for each ton of refuse destroyed, is sonie- 
irhat difhcult. Naturally, the rate of wages paid in clilTerent 
localities will vary considerably, as also the number of hours per 
(Jay the plant is oj>erated, the type of destructor employed, and 
the system of working, whether by 8 or 12 hours shifts, etc. 
Further, the composition of the refuse must also be a factor in 
this connection. 

enable some comparison to be made I have selected the 
ullowtng installations, which cover tliree methods of charging: — 
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Jifgu!arily ill C'haij>iiifi V^lls. — Allhoii}>h three distincl systems 
charf;inf{ cells are in vogue, yet whether the operation b 
>ne by hand or by mechanical mums, it is ne\'erlhfless of 
'eat importance that a strict re^^ularity in charging and 
inkering be insisted upon. While it is common knowledgc 
ot such methods of working are very often much at \Tu-iancc 
jth the ideas of stokers, in spite of this nothing should be 
lowed to prevent the work proceeding constantly with 
lechanical precision. 

With hand firing the firing operation may be said to be 
Tactically continuous, but let it not be forgotten that where 
nechanical methods of charging are in use, the men have also 
o be reckoned with. The actual charging of the cell from start 
finish c;ui be no more regularly performed in the latter case 
'ithout the man than in tlic former. 
Having insisted upon the necessity for a regular cycle of 
Iterations, 1 will now proceed brielly to show why it is 
Ssenlial, and if not observed what is likely to result from such 
le^lect. 

Firstly, regularity conduces to the easy maintenance of a 
•itcady temperature, while neglect and rushing the fires has the 
inevitable effect of dropping \ery often hundreds of degrees in 
temperature. When this happens, then the destructor is put 
down as a nuisance, because cremation has l^een thwarted, and 
if it happens to t>c combined with a power plant, rapid 
liuctuations secure the condemnation of the destructor as useful 
ni combination. 

Secondly, such methods of working are the reverse of 
economical. Proper time is required to cremate the material. 
Waiting and rushing tactics will not do ; they approximate to 
ilic " murdering" of coal in boiler furnaces. 

If we recognise refuse to be useful as a fuel, let us insist upon 
the fuel being burned economically, which simply means that it 
must he burned thoroiigtily at a high tempeiaturc. If stokers 
could otdy be brought to sec it. stnely thc>' would recognise that 
it is easier to work comfortably and steadily always than to rest 
half of their time and work hke slaves the other half. That, 
however, is their modus operandi too often, if they arc not 
properh- supervised, stupid as it may appear to be. 
An essential in evxry destructor works is a leading stoker, who 
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shall be held responsible for the men under him, but, of course, 
this is only possible in large works. It is with some of the 
smaller installations that nuisance has been most prolitic. Some 
time since, the chief Smoke Inspector of Sheffield suggested to 
me, in course of conversation, a novel way of ending the smoke 
nuisance. I just briefly allude to it because it struck me as 
being not unsuitable for ending nuisance occasioned by 
destructors being improperly handled. Mr. Nicholson said that 
in the event of a smoke piosecution, if those appointed by the 
authorities were quite satisfied that the steam user had adopted 
a good preventative, and that he was not to blame personally, 
then the onus should fall on the fireman, and that the man who 
would not trouble to do his work properly, and use the means 
at his disposal, should be lined or imprisoned. This does not 
seem unreasonable, I think, and there could be no doubt that it 
would have the desired effect. The same method might also he 
employed with advantage in the case of destructors. 

Where a leading stoker can be put ii> charge and held 
responsible, it is advisable, further, it is ver^^ useful, to employ a 
constant steam pressure recorder gauge, such as Crosby ^s. Then 
all that is necessary is to put in a fresh chart every 24 hours, 
and there is a continuous recording " tell tale " day and night. 

The Allcfied Dust Nuisance. — There can be no doubt that in the 
past great annoyance has been caused by the ejection of a 
quantity of line dust from the chimney stalks of destructors. A 
few years ago, every report by a surveyor mentioned cases, 
sometimes many, sometimes few, where it was admitted that 
complaints had been lodged because of such nuisance. 

With our improved methods, and in the light of present 
experience, the nuisance can easily be accounted for. Firstly, 
the cells were not properly designed ; secondly, little, if any, 
provision was made for facilitating the settlement of the dust in 
its travel, or for intercepting it in such a way that its progress 
was arrested, and causing it to collect in such a position that it 
could be readily removed ; thirdly, the high chimney, worked 
with the dampers full open, and combined with the other 
deficiencies, simply made nuisance easy. 

Again, the high chimney has been blamed for nuisance some- 
times when it has not offended, simply because dust of some 
kind has been seen, or an odour of some kind has been noticed, 
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id as llic high chimney is a prominent landmark ;iiid has been 
known tu offend, it is at unce credited with everj' bad smell and 
'er>' small accumulation at dust. 

The destniclor chimney has been, and always will be, critically 
xtched and borne in mind. Cases could be cited where com- 
ints have been lodfred, re alleged nuisance, before an ounce of 
ituse has been burned. 
Mr. Stevenson Macadam, Ph.D.F.I.C, contributed some 
itercBting information re dust from destructors, to the Journal of 
ie Society of Chemical Industry, dated March 31st, i8y6, which 
will quote: — 

"The duol muiit jilso be included as main factors in any nuisance from the 

pcratinni of an iiicHicicnl or badly worked dcslructuf. Thcw dusls may 

!ls« : 111). From Ihe charging sheds where the (own garbage in thrown down 

oin the carls, [hi. From the furnace vaults duriTig the drawing or rtis- 

harginu uf the cells, and (r). From the vaults when waler is thrown upon 

be hot (tehns, either by buckets or lire liosc. In the latter case the clouda 

' steam are accompanied by much fine diut in sus(>ensiuii. 

As a jireliininary to the investigation ol the destructor dust, and i(s idcnti- 

:utioii from ordinary road dust, or even railway dusl. wtien the destructor 

placed in the immediate neighbourhood of railway tines, it is advisable to 

iMrparalc the coarser particles (ram the real fine dust, and that without any 

Attempt (u pulverise or reduce the larger pieces. This is most readily doiic 

by titling the dust through sicvo, and the trials nude by me showed that a 

ffuuv sieve with 1600 meshes to the stguaie inch, being 40 ins. by 40ini>,. 

'4iily kept back paper ash and loading, small stones, cinders, etc., and the rciil 

llicli was liable to be blown atxiut readily passed through the n)cslics. 

Indeed, part of this fine dust would pats Ihrtiugh a sieve with 6.0D0 inohcs 

the wjuai'e inch. The propiitlioiis of l.tMo meshes to the Hjuiuc inch W4s 

, found most 8UlIat>le for working with all sorb of dusl, whether destniclor 

dust, rojid dust, railway dust, or field dust. 

The identilicMtion of destructor dusl may be carried out partly t>y chemical 

id partly by inicToscupiv means. Firstly, it ib found that when the dust is 

'diffuiied through the atmosphere by silling it thruugli the line sieve in front 

«( Ihe nose, the peculiar siiigcd-llke, fietid odour cliamclerislic uf the de- 

xtructiir Miti-ll Is distinctly obiicrvcd, enadly similar to that noticed in the 

ing vaults of the destructor. Ttic siune singed, liKlid odour is noticed 

'Wx the pvrwn and clothes after each inspection ol the apparatus, and when 

mere running of tlic fingers through the hair, or the brushing or shaking 

dutlies, at once evolves sufficient dust tu give rise to the peculiar 

Aarsclcristic odour ; secondly, when the dust is liratcd on platinum foil 

C*er a lamp, when the organic matter Is tiurned away, with Ihe sanie 

destrucl<ir odour : and thirdly, when M>mc ol tlic dusl is added to water. 

Vnd the latter tieated, when the steam cvi>lvvd gives out a uuiilar deslmctur 
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Under the microscope, and using powers of 70 to 140 diameters, the 
destructor dust exhibits a marked lava-Iike appearance, or ahnost glassy 
structure of the fine particles, which is largely due to the disruptive action of 
the water thrown on the slaggy debris which had been withdrawn from the 
cells. The magnified particles are mainly jagged on the edges, and are very 
adherent, whilst here and there minute balls or bombs, and the moulds from 
which these have been blown, ju'e observed. The same structure is observed 
when the dust is fully burned on platinum, or when heated with nitric acid to 
destroy the organic matter, which leaves a residue markedly siliceous, and 
glassy in texture and composition. 

All of these general characters are observed in the dusts taken from the 
discharging vaults of a working destructor where water is thrown on the 
red-hot debris taken Irom the cells, as also from the dust collected from the 
outside yards and grounds, as well as from the fences and walls, as well as 
stems and leaves of plants examined in the neighbourhood, and even on the 
scum taken from a sheet of water situated 100 yards from the destructor. 

The facility with which wind will carry destructor dust is even greater 
than in the c.ise of ordinary road dust, for whilst the latter lias a specific 
gravity of 234 (water:=rooo), the destructor gas has a specific gravity of 
1989, being a difference of 0-445 ^*^^^ density, and being therefore about 20 
per cent, lighter than ordinary road dust, the destructor dust, equally fine in 
particles, is more readily lifted by winds and carried in suspension. When 
deposited, however, as a layer on the leaves and stems of plants, the de- 
structcir dust adheres more firmly to such, owing to the jagged edges. 

Ordinary road dust, when diffused through the air by sifting through the 
fine sieve, does not evolve any particular odour, and the same negative result 
is given when the road dust is treated with water. If placed on platinum 
and heated over a lamp, the road dust merely evolves a slight corky straw 
odour, and has no singed, fu.*tid smell. Under the microscope the road dust 
is observed to consist of small stones, somewhat rounded and weathered, 
with only an occasional fragment of jagged, glassy material. 

Railway dust, as taken from the permanent way and from passenger plat- 
forms, when diffused througli the atmosphere, yields no particular odour. 
When boiled in water it emits a slight sulphury smell, and when heated <m 
platinum foil it evolves a burned coal odour, without any singed, foetid smell. 
Under the microscope the fine particles are found to consist of minute 
cinders, and minute stone cinder and stone dust, with a few fragments of 
jagged, glassy material. 

The same characteristics are observed with other railway dust, such as that 
taken from tlie top of railway tunnels, from the insides (not Boors) of railway 
carriages, and from railway waiting-rooms. 

The quantitative analysis of the various dusts also bring out the difference 
between destructor dust, on the one hand, and ordinary road dust and railwav 
dust on the other. 

The Destki'ctok Dist taken from tlie drawing vaults outside yards and 
grounds yielded : — 

12 per cent, to 15 per cent, of organic matter, and 
50 per cent, to 55 per cent, of siliceous matter ; 




Now, with our modern praclicf, it may be claimed that the 
ejection of dust is tlic exception, and not the rule. It hxs been 
conclusively proved that a properly designed plant, worked in a 
proper manner, will be absolutely free from nuisance of any 
tcind. 

:iw has nuisance been prevented? Simply by the applica- 
tion of common-sense principles, by leaving the minimum to 
chance. Dust must not escape 1 Therefore, it must be inter- 
cepted. This may be done by enijiloying a simple arrangement 
of diist-settling traps, or by causing a settlement by centrifugal 
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travel of the gases and dust ere it is too late. The interception 
of dust is facilitated by reducing the velocity of the travelling 
value of gases ; again a common-sense principle is applied. 
Velocity is reduced by enlarging areas ; then the settlement of 
dust becomes easier. 

*A combustion chamber of sufficient capacity must be provided 
to allow an easy lodgement of dust there. Then the whole 
principle of design enters into the question ; if the design is 
wTong throughout, obviously much trouble can be expected, 
Hues may be altered and enlarged, but if proportion is ignored, 
trouble will surely ensue. 

The advent of the high temperature destructor with artificial 
draught has been the means of ending the dust nuisance, gene- 
rally speaking, the reason being that the refuse being burned 
independently of the chimney, it is possible to use this more as 
an exhauster. The chimney, if powerful, can be throttled and 
used just to gently pull the gases from the top of the fires. If, 
on the other hand, the chimney is a low one, it can be handled 
in exactly the same way, so controlling the chimney pull by 
means of the damper that any escape of dust is practically 
impossible. 

It is useless to disguise the fact that, with every available 
means provided to obviate nuisance, even then we must be to 
some extent at the mercy of the human element. With a well- 
designed modern plant, however, ver)' little scope is allowed for 
the man to cause nuisance with escaping dust. 

Funic Cremators. — Although a number of these are still in use 
with low temperature cells, it may, I think, be said that their 
adoption in connection with new installations has now ceased, 
never to be revived. 

A maker of destructors nowadays, who has the temerity to 
include in his offer cremators, tacitly confesses that his destructor 
is weak and unreliable ; in short, it is outside the pale of modern 
practice. At one time a cremator was an accessory to a de- 
structor, but that time has passed, and if a cremator is offered 
to-day as an accessory, it would be well to avoid that destructor 
and its accessory. 

■ Sir Doufjias Fox, in a report, estimates that '18 j^rains of Hue dust are 
contiiincd in a cubic foot of air in the comb\i^V\o\\ cVva^xubtir. 
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At least lliree cremvilors have been on the market : — 
Pickard's Pittent, No. i,o30, March 9th. 1880. 
Healey's Patent, No. 7,703, JuneJ5th, 1885. 
Jones' Patent, So. a,6go, July l8th, 1885. 
The last-named is the hesl known and the most exteii&ivcly 
opted. 

Dr. Stevenson Macadam, Ph.D.F.l.C, contributed some verj' 
anted observations on the cremator to the "Journal of the 
iciety of Chemical Industry', " March 3iBt, 1896, After in- 
ecting a number of cremators, he reports as follows : — 
The diHicullii'!. (.-nimcclcd ivith dcstruclnrs in gcncr.il for tht- Ihorouuh 
ntesljun of the rcduc and thi- cscapini; ^aaci inin Innocuous mailers arise 
linly from the viuyinf; i.vnditions of Hny ixW from IJiiu: Iti time, so thai 
tn when it is possible to get up the proper teinpcnturc. when the cell is in 
I bUit ami in the cindering and tlinkciHng singe, >'ct when the charging 
erKlioiii ore prucvedtng, and tor »nnie liltle time thereafter, the lemperalure 
mines lowered hclow what is required for efBdenl trciilmenl of the refuse 
d it* prndudB. 

To overtonte the dchdendoi recourse has been had hi the uac of iTcmators, 
lich practically form part of the main flue, and where a l^cd ti\ red-hot 
le or other fuel is supposed lo he cnnManlly humlng, and over which tlie 
dting lEtses musi tM9s and ought to be consumed. The suggestion and 
Dilraction of these cremators is an admission of the Jnenicicncy of the 
ttruetor proper, and arc a mere vhiltvanking of an imperfect madiint. 
The (Teinalors arc t-oslly in working, are not properly attended to, and, 
gh 1 have repenledly looked al Ihein during my inspection of the dc- 
'Ion, and have even tieen told beforehand thai they were in operaljon, I 
never yc4 found one of Ihein in actual full work, though olherwise they 
: In servitreahle condition. 
A cremator should not be called upon to check or rectify Ihc imperfccliona 
' anv dcslrifclor, and the dcslniclor pniper should be capable of doing it» 
ra work. 

The htxX modern practice shows that the destructor proper 
ill do its own work \ that a cremator would he superiluous 
[together ; and the remarks of such an authority as Dr. Ste- 
enson Macadam only serve to show that if a cremator is offered 
\ a necessary accessory to any destructor, that particular tj^pe 

lould l»c severely let alone. 

The foregoing observations were made in 1896, but even prior 
that time, tn the Ixindon County Council report on Refuse 
Uructors, issued in 1893, the cremator was condemned for 

Hilar reasons to those adduced by Dr. Stevenson Macadam. 

Can it reasonably be expected, then, that any destructor in 
icse days, which is still wedded to the cremator cither as an 
itegral part, or as an occasional safeguard, can hope to make 

ly progress ? Mr. Jones once said that a cremator may be 
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found buried in Herculaneum. It has been contended by some, 
and not without reason, that the cremator even in its heyday was 
of very doubtful value. That there is some reason in this allega- 
tion must be conceded. Cremators were usually placed in the 
main flue, and powerful chimneys were invariably used ; it must 
then be allowed that the gases travelling from the cells over the 
cremator tires would have a considerable velocity. That being 
so, it is difficult to see how the cremator could have any serious 
effect upon gases travelling so rapidly. 

The cremator was much in demand, however, when nuisance 
was rampant. Probably the writer of the following doggerel in 
Dr. Parke's '* Chemical Catechism " was a sufferer : — 

Must Britons be condemned for ever to wallow 
In filthy soot, noxious smoke, train oil and tallow ? 
And their poisonous fumes for ever to swallow ? 
For with sparky soots, snuffs and vapours, men have constant strife : 
Those who are not burned to death are smothered during life. 

One would almost imagine that something even worse than an 
old low temperature destructor minus a cremator must be re- 
sponsible for the above. 

Clinker Disposal. — Generally speaking the residuum from 
destructors varies from twenty-live to thirty per cent, and where 
modern high temperature cells are in use this cHnker is vitreous 
and innocuous. In some places it commands a ready sale, in 
other places circumstances are such that the authorities have 
had the greatest difficulty in getting rid of it all. 

There is no doubt that a great deal yet remains to be done in 
the useful employment of chnker ; that it is a useful product has 
been amply demonstrated in several places, and it may be said 
that where this has been conclusively proved the authorities 
have most seriously tackled the subject, by erecting a complete 
plant for making pavement Hags, concrete, and gravel. As a 
recent instance of success in the utilisation of clinker, probably 
nothing could be adduced to equal the record of Bradford. 

A striking tribute to the ability of Mr. John McTaggart, 
A.M.I.M.E., the Cleansing Superintendent, is given, when the 
opponents of municipal trading instance the case uf Bradford 
Corporation as unwelcome competitors. 

While not expressing any definite opinion as to the rights or 
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Tongs of municipal trading, there is this to be said, that if the 
esidue can be so haudted as even to partly pay for the destnic- 
3a of the combustible, resulting in some gain to the community, 
len it is surely very comniendable. 

Mr. John McTaggart, of Bradford, has given this phase of the 
ibject very serious consideration, and the results of his efforts 
e most instructive. Recently at the meeting of the British 
:iation at Bradford, he read a verj- interesting paper giving 
iled results of crushing test with cubes cut from concrete 
igB, transverse (ests of concrete flags, and also crushing tests of 
ricks, the tigiu-es of these tests are here given ; — 

Analytical rep<irl by ¥. W, Hiuhartlsuii, K.I.C, KCS., upmi i«*cj samples ot 
inltcr Iroin Mr. Mi:'r»U)S>rl. (nr Iht Bradford Corpiirati'>ii 

KInc Mtdium. 

Siliceous iiiartcr ... ... ... 6i 08 67-10 

Iron and Mluiiima oxiilv ... ... 21*50 I9'30 

Carbonate of lime ... ... ... j-So 6-00 

Mugnesia ... ... ... Traces Traces 

Orgaiiicand volatile matters ... 412 rth> 



A speci:iUy interesting feature is the manufacture of bricks, 
tese are the result of considerable experimenting, and they are 
o\v said to be very satisfactory indeed. For any class of inside 
iralling thej' are very suitable, they can be produced in any 
diap>e or colour ; the bricks are made from a ten per cent mixture 
>f hydrauhc lime and choker, and it is claimed that when 
woperly seasoned they are lifty per cent stronger than the 
ordinary building brick used in Bradford. Further, they can be 
manufactured at a cost of 14s. per i.ooo. 

Here would seem to be a remarkable outlet for large quantities 
■of clinker, and Mr. McTaggart is to be congratulated upon the 
very successful outcome of his many experiments. 

The question of clinker disposal is one wliicli each authority 
(oust selde for themselves ; with many it has been and is yet 
problem. Until 1894 the cost per annum in Bradford 
Girting clinker in lips was over ^1,000, certainly a very 
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rious item to ;idd to the ncliial cost of deslructinti, but so far »s 
ntdford is concerned the problem is solved, and it ia a splendid 

t lesson for other communities. 
Mr. Bricrlcy Denham Healey has estimated lliat if the cliiikcr 
existing destructor works was fully utilised _^90,ooo could be 
ved by making pa\cnieut Hag^, or if the clinker was only used 
r concrete and Rravel a sum of _^4o,ooo. 
There can l>e no doubt that the very attitude of many 
unicipnl engineers and surveyors towards the employment of 
inker products for any class of work, under their own im- 
ediale supervision, has tended to cause the clinker to become 
serious problem. 

Where the municipal authority has set the example, outside 
istomers generally seem to be proLfic ; on the other hand when 
; authority hesilales the outsider very often follows suit, and 
is hardly to be wondered at. 

Admittedly a great deal has been done ui a small wa> in the 
titis:ition of clinker, bul undoubtedly there is a great future, ^nd 
to any revenue obtained from this source will tend to materially 
teduce the cost of destmction, it cannot but be said that it is 
% matter of the highest importance. 

With many authorities (here is a great reluctance lo embark 
ID business as brick and lilc manufacturers, artificial stone 
makers, etc., and it can be leadily understood for reasons 
mnecessarj- to dikile upon here, that proposals with this end in 
tieu' will in somt cases be met with determined hostility. That 
Mrill alwa>-s be, but the general good of the community must 
^entually be considered. 

One plciising feature with regard to methods of clinker 
disposal, and in fact any municipal improvement, is thai owing to 
tthat jidniirable professional courtesy existing among survej'ors, 
idcansing superintendents, and other public ser\aiits, it is always 
possible for one community to learn and profit by the experi- 
ments or experience of another. 

II reminded of some remarks made hy the ex-Lord Provost 
*of Glasgow, Sir David Richmond, when welcoming the members 
of the Association of Cleansing Superintendents of Great Britain 
to that city last year. Sir David Richmond said : — " He invited 
those present to tell them something they did not know. He 
eld it waa the bounden duty of public representatives of the 
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people lo advise other public representatives in everv' way they 
could. He had no sympathy with one town crowing over 
another ; they were elected to a very sacred charge, and advising 
each other was the best way they could serve the community 
over which they were placed.'* 

With such a spirit as this actuating public officials, with 
successful experiments made in large and important cities, the 
disposal of clinker should pass from the problematical stage 
to that of practical realisation at a proHt to the community. 

RKFrSK COLLKCTIOX. 

There can be no doubt that the type of vehicle generally 
employed for the purpose is by no means perfect. Far too many 
open vehicles are used, and where these have to traverse many 
streets in crowded cities, in hot or windy weather, much annoyance 
is caused by bad smells and lilthy dust blowing about. 

This very summer in the heart of the W^est End of London we 
have had an example of this, resulting in some angry letters 
published in the London daily press. There is much room for 
reform, not only in the type of vehicle, but in its rate of progress. 
Probably our slowest locomotion in London is represented by 
the dust cart ; smarter collection is needed ; and, when collected, 
let the contents be got out of the way expeditiously. By this 
last sentence I also mean that the rendezvous of the dust cart 
should be the refuse destructor. Depots and sorting yards must 
exist at present, but they will not last, and, with their dis- 
appearance, a new era will be inaugurated — refuse will be 
destroyed where it is produced and not sent miles away, at a 
great expense, to be inflicted on other communities. 

Recently, 1 was reminded of a somewhat interesting state of 
things existing near the shores of the wide reaches of the 
Thames. In the neighbourhood of Barking, Rainham, Tilbury, 
Purlleet, and Grays, enormous quantities of I^")ndon refuse are 
tipped. One might conclude that with such an example before 
them sanitary authorities in the district would follow suit, 
emulating the unsatisfactory sanitary standard of the Metropolis ; 
such, however, is not the case : the Urban District Council of 
Grays have decided to erect a destructor in connection with their 
electric lighting scheme. Some interest attaches to a case like 
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his, where a small town risinj* superior from the tilth of I onclon 
Xtldly adopts a combined scheme of destruction and power. 

As already slated, many of the vehicles used for the collection of 
l«ftiseare not by any means what they should be i they are cumber- 
some and slow, and it may be said that many are in use which 
innot l>e called sanitar>- vehicles — in the sense that no effort is 
made to keep some of the refuse dust and odonr from escaping. 

Many of our London V'cstries, however, are well equipped, 
ind covered vehicles are in use, the carts are well kepi, and the 
amc may be said of the horses, which invariably m;ike a good 
show at the carl horse parades. At the same time the vehicles 
ire ponderous and painfully slow, Furtlier, the systcn) is costly, 
md it is this phase which I now purpose to consider briefly. 

Ten years ago things were ver\' different, but recent develop- 
ments itT automobiles would seem 10 point the way for radical 
changes in tliecoHection of refuse, not only in a more speedy collec- 
tion, but also in a more rapid delivery of the refuse at its destination ; 
Hien last, but not least, there is the economic side of the question — 
K is claimed by the advocates of self-propelled vehicles that a 
very considerable economy is effected over horse vehicles. 

Motors have not yet been adopted to any great extent for the 
vllection of refuse and dust : the change is likely to 1)e very 
gradual indeed, but the old method will surely have to go. 

At the annual Conference of the Cleansing Superintendents of 
Great Britain, assembled in Glasgow on September 7th last, Mr, 
D, McColl, the well-known Cleansing Superintendent of Glasgow, 
moved the following resolution, which was nnanimonsly agreed 

That this Conference is of opinion that recent developments in 
the construction of motor vehicles justify the gradual introduction 
self-propelled vehicles in several branches of cleansing opera- 
tions, and this meeting recommends Municipal. Urban, and other 
.ulhorilies to take the question into Iheir serious consideration." 
Glasgow, as usual, foremost and most enteiiTising, decided to 
\t\ an electric dust van ; Liverpool also tried a steam motor, of 
:h Mr. John A. Brodie, M.I.C.E., City Engineer, speaks 
Itighly as to its efhcicncy and economy. aUhongh so far it has 
lot been used for refuse collection. The work done during the 
months has been mainly in the convejiincc of four-ton 
ids of ininuvay material and heavy stores. 
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The Strand Board of Works have experimented with a 
Board's Thomycroft Motor, which has been well tested in dist 
collection ; also in flooding and watering the streets. Here wiD 
be seen some cx)mparative figures as to cost of horse ^^-ork 
motor work in the Strand District : — 

Hire of five horses and harness (feeding and 
stabling done by contractors) at ^^65 per horse 235 

Dust vans are owned by the Board, and used for 
other purposes ... ... ' ... 

Hire of two water vans, at ;^ 1 6 

Three drivers of dust vans, at jQji los. 

Two drivers of water vans, at ;^84 los. 

Oiling and repairing three dust vans, at jQS 

Third party insurance on five vans 

Total reduction in cost per annum 

The expenditure in respect of the motor has been : First 

period : Hire for eight weeks at £7 los. per week, for day work 
only, inclusive of all charges. Second and third periods : These 
aggregate a clear three months. 

The appended table, supplied by Mr. Ventris, is in proportion, 
and may be relied upon as being the outcome of experience :— 

Eslimaicd Annual Expejiditurc. 



... 32 





... 214 10 





... 169 





. . . 24 





7 10 





;^772 






Interest and return of capilal, spread over 10 

> Cill S, Scl\ ••• ••• ••• 

m f J • • • 

Fuel — 

36 cwt. per week, at 32s. per ton, say 
Wages — 

Two drivers at 37s. per week 

Attendant to work levers of water van on day 
sniit, at 2ss. ... ... ... ... 

Repairs — 

Thornycroft's guarantee ... 
Lubrication and waste 
Boiler insurance on ;^'2,ooo 
Third party insurance 
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65 
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33 
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Total cost per annum 
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Paper read by Mr. E. Shrapnell Smith, August 30th, 1900, at the aiuiual 
meeting of the Ass Cleansing Sui>erintendents of Great Britain, 
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The Chelsea Vestry made some experiments with one 
fSncashire Steam Motor, and decided to ]>urchase l«o more, 
Qth of which will be dehvered by this time. Another commcnd- 
ble feature about the motor van is its adaptability : thus s 
iaodard frame can be supplied upon which can he placed either 
i water tank, a dust van, a slop cart, an open platform or lorry, 
r even a sweeping machine, hence there Is little occasion for a 
potor to be kept idle. 

Yet another point is that motors reduce street cleaning and 
(end to improve the sanitary conditions of our ihorouRhfares, as 
(hey [iroducc no droppinjip*. 

When we look back and consider what has been done in a 
mparatively short s|race of time with horseless vehicles, who 
ball suy that our present system can last ? 
File Bars. — A great variety of lire-lwrs have been tried for 
estructor cells, bm generally speaking the outcome of much 
Kperiment has only been to bring us liack to a plain simple 
tationary fire-bar. very closely related to the type with which wc 
ttarted. 

At first sight the lire-bar does not suggest itself to one as being 
I thing capable of being conjured with to any extent, but 
experience has shown us some extraordinary' creations. Some 
have been thin, others thick, while yet others have been hollow 
■or cast in sections. We have also had lire-lJars deep and shallow, 
ong and short, some with the minimum of air space and the 
Biaximmn of fire-bar, others \ice versa, and yet many more of 
the stationary type, far too numerous to mention here. 

Of rocking or movable b;»rswe have also h;id a variety — some 
driven from a cam shaft, others simply moved at intervals by 
band levers. It may be said that movable bars have signally 
failed for destructor work. In some cases they have been given 
most patient and exhaustive trials, involving consider:ible ex- 
|>ense ; but the end has usually been the same, a return to the 
pimple tixed grate. 

Of course some of the want of success may be accounted 
for by lack of interest on the part of that long-suffering indi- 
vidual, the stoker, but the fact remains that theyluive failed. 

Kocking bars are costly, and they need attention, To put it 
irietly, thcj- overstep that hue of simplicity which is an essen- 
g-of work demanded from them. 



3i6 DISPOSAL OF TOWNS' REFUSE. 

Fire-bars galore have been introduced, and the field of inven- 
tion and resuscitation has apparently not yet been exhausted. It 
is no exaggeration to say that, after many patient trials, many 
costly and vexatious experiments, we are again back where we 
commenced, and the old plain, ordinary' fire-bar, with slight 
modifications, holds an unbeaten record. 

Inclined Roadways, — Where cells are charged from above, the 
inclined roadway has been extensively adopted, although in a 
few recent installations an alternative scheme of directly raising 
the refuse from the ground level by hoists or elevators has been 
tried. 

It is quite safe to say that inclined roadways are not likely to 
be used to anything like the same extent in the future. In the 
first place, they are in themselves a costly item. Secondly, 
considerable space is occupied ; and as destructors are being 
erected on centrally situated sites, the ground will be difficult to 
obtain at all, even if the figure is not prohibitive. Thirdly, the 
inclined roadway is at its best an ugly feature of a destructor 
works ; design it as you may, it cannot be made picturesque. 

Against the disadvantages may be set one advantage — that of 
simplicity, but then the wear and tear in horseflesh is a con- 
siderable item, and must be considered. 

If we now consider an alternative for a " top feed ' ^ — i.e., the 
hoist or elevator — here also expense has to be faced. Hoists 
use considerable power, whether steam, electric, or hydraulic ; 
they must be put down in duplicate in view of the evil day of 
breakdown and necessary stoppage for repairs. 

Again, apart from this, ample working hoist accommodation 
must be provided to meet a quick and constant deliver^' of 
refuse. If this is not done, carts have to stand about, causing 
nuisance ; time is also lost, and the collection arrangements are 
disorganised. 

Further, although the capital cost may be reduced, yet the 
item of depreciation must not be forgotten. When this system 
is decided upon, instead of an inclined roadway, on economical 
grounds, the purchaser would be well advised to have good 
hoists : these, like most other good things, are not cheap ; a 
cheap hoist is usually of very little service — it is unreliable, 
and what is saved in initial cost is speedily frittered away in 
epairs. 



Generally speaking, so far, hoists have not been a greiil 
success, due largely lo the fact that cheap jobs have been often 
asked for and accordingly supplied. 

HoifHiil Rfjitu. — It is scarcely necessary to point out that this 
is a collection of tilthy and dangerous material, and no reason- 
able person would for one moment suggest that any other 
method than cremation should be considered. 

It will serve no useful purjwsc to enumerate all that goes 

make up such rcftise, sufficient to say that there are r 

jch must be obvious to all why such material should be 
;d of immediately and in a ttnal manner. 

The question of final disposal has received considerable 
tention in this country and also on the Continent. Our 
ading destructor makers all make hospital destructors, and 
hey have been largely taken up by many important institutions 
broughout the counti'y. 

Some of the hospital destructors, unfortunately, are very 
:rude ; indeed, very little ingenuity has been brought lo l>ear 
qK>n the general design, and generallv speaking there has not 
!>ccn much improvement on the first cells erected. 

This is to be regretted, but in the main 1 think it may tic 
tlributed to the fact that destructor makers have given most 
E their attention to the ordinary destructor — the larger job, 

here large quantities of refuse have to l>c treated. 

I am led lo Ihe opinion by the fact that it is only within quite 
scent years thai a destructor to deal with so small a quantity as 
in tons of ordinary refuse per dayhas become at all common. 

Even now it is often said that ten Ions per day is lix) small 

quantity to demand a destructor, or to warrant the necessary 
sipendllure ; then many urge that it is too insignificant a quantity 
D get any useful quantity of steam from. 

I hope the reader will have seen suflicient instances and 
letailfl of small destructors recorded in ihis work to quite satisfy 
lim on that point — demand is the best stimulus to ensure a 
eady supply, and a large mimbcr of sanit;u^- authorities with 
inly five or six tons of refuse available per day are now con- 
idering the destructor question, 

With the small refuse destructor — a proved success I believe 
—we are likely to effect considerable improvemcnls in hospital 
lestnictors. 
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Generally speaking the intermittent operation of hospital 
destructors is not conducive to their efficiency, and tends to 
cause nuisiince. 

A hospital destructor in connection with a fairly large institu- 
tion might readily be modified so that coke could be burned at 
such times as refuse was not available. A small boiler could be 
provided to supply steam for artificial draught : further a 
disinfector might also be operated in connection with the boiler, 
and when this was not required the surplus might be employed 
for heating or boiling water. Other outlets might also readily be 
suggested in a large institution. Such a combination would be 
found useful, and in maintaining the brickwork in an incandes- 
cent state nuisance would be obviated. 

Another useful modification of the destructor, and one which 
we have not yet seen in this country, is the portable destructor. 
Some of our sanitary authorities in remote rural districts, respon- 
sible fur the health of a number of small and isolated places, 
might usefully employ a good portable destructor. Such an 
arrangement, also, might commend itself to many hospital 
aiitht)ritics, as the refuse could then be readilv taken some 
distance from the buildings to be dealt with. 

In America the question of disposing of the waste of such 
institutions has received considerable attention. Colonel W. F. 
Morse, of New York, has made a speciality of this in his siinitary 
consulting practice, the principle adopted being much the s;ime 
as in furnaces lor the incineration of human remains. 

The use of a secondary iire or fume cremator, is insisted upon, 
and all the gases evolved must pass through this fire, which is 
so arranged that a steady temperature is maintained. The 
destructors are made in standard sizes, the smallest being of the 
following exterior dimensions : — 6 ft. long by 4 ft. 6 in. high and 
2 ft. 6 in. wide, and is specially intended for bacteriological 
laboratory work. This type is employed by the United States 
Government at the Laboratory Marine Hospital Service, 
D.C. 

Larger destructors have been adopted by the Consumptive 
Home, Brooklyn ; Kingston Avenue Hospital for Contagious 
Diseases, Brooklyn ; the City Hospital, Boston ; Cornell Medical 
College, New York ; United States Government Quarantine 
Stations ; the Lessing Apartment House, Chicago ; New York 
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■ying In Hospital and Mount Sinai Hospital ; St. Luke's 
lospitat, New York ; Cily Disinfecting Station, New York ; 
ludson County Inslitutions, Snake Hitl, New Jersey ; Kings 
«unly Institutions, Brooklyn, etc., etc. 

Most of the above are of tire-brick construction encased in a 
leel shell, and are connected to the ordinary' cliiniiiey. Any 

lilable fuel can be used, such as gas, oil, coal, coke or wood. 

Strictly speaking, more solid progress is being made in 
Lmerica with this type of destructor, than with the refuse or 
arhage desiniclor, ihe main reason probably being that tlie 
ospital destructor is not fettered with the trammels of that 
irretchcd contract system. Some of the hospitals named have 
ad their destructor for ten years : it is part of the property and 

I not subject lu such conditions as obtain in towns where a 
Bmpor.u^- destructor is erected under the contract system. 

Sewage SluJge. — This veiy unpromising product is not burned 
Ditensively in destructor cells, and although it is now many 
ars ago since Mr. Chas. Jones, at Ealing, demonstrated thai 
he refuse of that district could destroy the sludge, verj' few 
uthorities have decided to thus destroy their sludge. 

At Ealing the sludge is not pressed, but simply dumped into 
irying beds of ashes, and after la>ing there for a few da>*s to 
Iniin off the moisture, is then mixed witli the refuse and fed into 
he cells. 

The Urban District Council of Lerton have for some four 
years past been successfully disposing of sewage sludge c:Uce in 
some Beaman and De:is cells. Some idea may be formed as to 
(he awkward character of this sludge even, when it is said to 
loniain about 65 per cent, of moisture. 

Probably one reason why Ihe destruction of sewage sludge 
[) cells has made such little headway is, because, only two, or, at 
Hie most, three types of destructors in this country could deal 
rith it at all. 

Another rcasiui may Iw liecausc sludge which has been pressed 

vcr>- easily reduced to [wwder, and in many places is in good 
lemand for manure. 

c such manure will var>' in quality with the composi- 
ioii of the sewage, and also with the particular chemicals used 
or precipitation. 

The Ireatment of sludge I'y e\aporation is nol favoured in 
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this country, mainly because our climate is unsuitable for such a 
process. We are not blessed with a climate sufficiently dr}', 
and, generally speaking, the land is too heavy for quick absorp- 
tion, thus nuisance would soon be caused. 

At Bolton Sewage Works Messrs. Meldrum Brothers, Limited, 
are erecting eight of Beaman and Deas cells to deal with sludge, 
and similar installations are contemplated at one or two other 
places, but with the development of the refuse destructor for 
power purposes, sanitary- authorities do not seem to be taking at 
all kindly to the destruction of sludge, having in mind the fact 
that it is not a suitable material for power production. 

Therefore, so long as any reasonable outlet can be found for 
the disposal of sludge by other means, destruction is not likely 
to be extensively adopted. 

What Mr. Chas. Jones, of Ealing, said many years ago as to 
the refuse of the average community being capable of destroying 
its sludge, is perfectly correct, but the useful work to be obtained 
from refuse alone for steam-raising purposes is now so manifest 
to all, that sludge is not likely to be destroyed, excepting in some 
few isolated cases, where little outlet exists for the profitable 
utilisation of power. 
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Bishop StcM-ttiird, 152 


liarnoldswiek. 151 


BUcktiurii, 12 


Bwiisley, 123 


Bkickhurn, Mjnl.)ve-, Mddr»m*», 


Biini«laplf, iiy 


4nd HL-cn.in- Deslruitoi ■* ^1, lOI 


1 . ^ 


A 



$t6 



INDEX. 



England and Wales, Refuse Dis- 
posal in (contd.). 

Blackpool, Manlove's, Horsfall's, 
and Mason's Destructors at, 123 

Blackrod, 152 

Blaenavon, 152 

Blandford, 123 

Blaydon, 152 

Bodmin, 123 

Bognor, 152 

Bollington, 152 

Bolton, Manlove's and Meldrum's 
Destructors at, 101 

Bootle, Destructor at, 1 1 2 

Boston, 123 

Bournetnoutb, Manlove's and 
Warner's Destructors at, 1 24 

Bowdon, 152 

Bowness, 152 

Brackley, 123 

Bradf<ird, 45 

Bradford, Horsfall's Destructor at, 

lOI 
Bradford, Test with Horsfall's 

Destructor at, 102 
Brad ford-on- A von, 152 
Braintrec, 152 
Brampton, 152 
Brandon, 153 
Branksonie, 153 
Brecknock, 123 
Bredbury, 153 

Brentford, Destructor at, 153 
Bridgend, 153 
Bridgnorth, 123 
Bridgwater, 123 
Bridlington, 153 
Bridport, 123 
Briertield, 153 
Brierley Hill, 153 
Brigg, 153 
Brighousc, 124 
Brightlingsea, 153 
Brighton, Manlove's Destructor at, 

102 
Bristol, Manlove's Destructor at, 

103 
Briton Kerry, 153 
Brixham, 153 
Broadstairs, 153 
Bromboroufih, ifi} 



Bromley, 153 
Bromsgrove, 153 
Broughton, 153 
Brownhills, 153 
Brumby, 153 
Brynmawr, 153 
Buckfastleigh, 153 
Buckhurst Hill, 153 
Buckingham, 124 
Burgess Hill, 153 
Bur ley, 153 
Burham, 153 

Burnley, Beatnan and Deas Des- 
tructor at, 103 
Burslem, Manlove's Destructor at, 

124 
Burton-on-Trent, Manlove's and 

Meldrum's Destructors at, 124 
Bury, Warner's and Horsfall's 

Destructors at, 112 
Bury St. Edmunds, 124 
Buxton, Manlove's Destructor at, 

153 
Caerphilly, 153 

Calverley, 153 

Camberwell, i)0 

Camborne, 153 

Cambridge, Manlove's Destructor 

at, 124 
Cannock, 153 
Canterbury, Beaman and Deas* 

Destructor at, 1 1 3 
Canterbury, Test with Beaman and 

Deas* Destructor at, 114 
Cardiff, 103 
Cardigan, 124 
Carlisle, 124 
Carlton, 153 
Carmarthen, 124 
Carnarvon, 125 
Carnforth, 154 
Carshalton, 154 
Castleton, 154 
Caversham, 154 
Chadderton, 154 
Chard, 125 
Charlton King's, 154 
Chatham, 125 
Chatteris, 154 
Cheadle, 154 
ChtiUwMord, 1$, 125 
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Enhijim) asI) WAi.ds, Kl'Iusc Dis- 


Croinpltiii, 155 




(himI ill Uontd.l. 


Croslon, 1 55 




Chdsca, Kcfust DispoMl Works. 


Cmwle, 155 




M, <)0 


Croydon. 155 




Chc1l<.-tih:iin, M»»1<>v(.--> Di-slruclor 


DitlKin-iit-t'umci^s, 155 




aL 11? 






Chei-^I-w. i>j 


Darliuilon, 1551 




Chctlwy. 154 


DarUord. 155 




Chcfchaiii, 154 


Oartinouih, 116 




Chcshunl, 15* 


Oarlon, 155 




Chester, 1 14 


Dnrwen, Mcidrum'a Deslnictor ,il, ^ 


Chcslerlcin. 154 


^3(^ 


■ 


Chwlctiii-ld. Hi.n'riiirs Dc^lruclor 


Darvvvn, Te«t will) 


Mcldrum- ■ 


«l. IJ5 


DeMructor lit. U? 


I 


Chichesler. [J3 


D:ivi.ntry. 127 


■ 


ChiiiKford, 154 


Dawfcy, 155 


■ 


Chipping Nortnii, 113 


Daulish. 155 


■ 


Chipping Wycombe, 115 


Deal, 127 


1 


Chiswick, 154 


Dcnbv, 155 




Church, 154 


DeiibiKh, iij 




Cirencester, 154 


Denhfilmc, T55 




City III I>rtid.)n, yo 


D«nlon. 155 




Claclon, 154 


Derby, 104 




Ctaycross, 154 


Desborough, 155 




Claylnii, 154 


Dc%-ia-s, 127 




a«ytnn-ic-Moors, 154 


Dcvunptirl, 1 14 




Clcator Moor. 154 


Dewsbury. Beaman 


nnd Deas- 




DcHtructur at. 12M 




aeethorpcs, 154 


Diss, 155 




Clerkcnwell, U;ib(;r'<- iX-stnitlur ;il. 


Dodswirlh, 155 




9i 


UolSelly, 155 




Clevinlim, 154 


Doncislcr, iM 




Clilhcrov. 1 15 


DorfciiiK, 155 




Coalville. 154 


Dorehcslcr. 12M 




Cockerinouih, 154 


D<«gl.is, lskofMaii.1 


2» 


Colclord. 154 


Dover, 14. 128 




Cotnc, Bcainali iind 1)c:b' Uts- 


Downhara, 155 




hructw al, 135 






Cuinc,Te»lwHh Ikiinian and Dtas" 


OroiluiUi. I2H 




Dciluictor al. tJ6 


Dr(..iheld, 155 




ColwjnBuy. i>4 


Droylfedcn, 155 




Coi»rll.li* 


Dudley. 114 




Owely. 154 


Dukinlidd, 155 




Cotliiigham, 135 


Dunstabk', iiH 




Covenlty. 114 


Diirhiim. i2« 




Cowe*. Uic of Wiglil. 155 


Ealing, MinUive's De»l 


ruulorat, 155 


Cowpen, 155 


Basl Bamcl, 156 






bCaslbourne, Haiiluvi:' 


Uc^riKlur 


Crediloii. 155 


al. 12H 






KhsI Cmves, 156 




Cromer. 155 


e.Mt.VJctt'toaXW.V^ 
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tleetwiHKl, Teal with Bcanian and 
]>ciis' Destrutlor al, 159 



EaA Hun. 156 


t'olkeslnne, 128 


Easlki^h, 156 


Friern BmwI. 160 


Easl RcKord, 128 


Frimk-y, 160 


EasI Sloiichiiuse. 15(1 


Froinf , 160 


kaotwcMxI. 156 


Fulham, HorefairsDf^trortorat.gi 


Kbhw Vale, 156 


Fulw.^id. i(« 


Et.X-ll.'S. I2t( 




EixU-sliill, 156 


Garslon, lOo 


ICdiiioiiton, 156 


Uateshcad, itt^ 


E|;reiii.nil, 156 


Gildersome, 160 


KlUnd, 156 




eiv, iVi 




KiilieW, 15(> 


Ukmsford. 160 


EppinK, 156 


Glossop, 129 


EiHom, 156 


Glouteslcr, Heenaiis Ueslnidor 


Erdinuion, 15(> 


at, 1 14 


Erilh, 156 


Ulyi>«)rrwK, 160 


Esher. I5f. 


ti<idalniing, 139 


Esl.rti, lafi 


Gndman Chester, 1 39 


Klon. J5(> 


Otilbortie, xtto 


EvvsliuTii, IIK 


Ut>k-ur 60 


EsekT, 1 14 


Uotncrs.-!!, 160 


Exmoulh, ISfy 


GfKilc, 160 


K\v. ilH 


Gorlon, 160 


Kai1sw.,rth, 156 


(ioKfiirlh, 160 


Kaliiioulh, lid 


Giisport, 160 


Kairlicld, 15<) 


(Jraiitham. I2ij 


Kar C..it..ii. =,(> 


Gravesend, I3i> 


K^irelMii, IV' 


Grays Thurrock, Mcldrum's 




T^ealruLior at, 160 


Kiirinvorlli, Ji 


Greashorough, 160 


Karinviirlh, Hccnaii's Di-slniclor 


Great Grimsby, 114 


^1. '57 


Greal Croshy, 160 


Karruvcrlh, Tcsl with Hct-naii's 


Great Uriftield, 160 


Ucsiruftiir at, 15H 


Greal Harwood. 160 


Fiirsky, 151) 


Greenwich Parish, 91 


FavLTshaiii, 128 


Greetland, 161 


KL-allicrstunu, 151J 


Guildford, 129 


Felixstowe, 151) 


Gui^sbcirimjjh, 161 


FellitiB, 159 


Guise ley, 161 


K'liny Stratford, 151; 


Hackney, Stirling Destructor at. 91 


Feliton, 159 


Hadkigh, 161 


KestinioKjisy 


Halstead, Essex, i6j 


Kiley, 159 


Halifax, 13,1104 


Finchluy, ij'; 


Hampslead, Manloves Destructor 


Fiiwdon, 159 


at, 92 


Flint, 128 


Hamploii, 161 


Fleetwood, Beam an iiiid Ueas 




Dtslructor al, 158 
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EN<^i.*xn AVi> Wauw. KcfiKc Ois- 


Hodde«l..[i. 1(>J 


1 


piMal ici |(V'ilrf.1. 


Holbeath, ihi 




Haiidsworlh, Warner'* Destructor 


Holhorn, <i2 




at, \itl 




H 


Haiiwdf. i(>i 


HoliKC Cultrain. lAi 




HarriiiKiiin. i6i 


Holiiilirlh, 16 J 


^H 


Hamnv, i6i 


Holyhead. i6J 


^H 


HumiK^iIe. ti>) 


Holywell. lt>2 


^^^^H 


Hiirtlcpoot. iw 


Hrmilon. []o 




Harwich, Ijq 


Hoiiley. |6J 


^^^^^H 




Ho.tle. i6j 


^^^1 


HaatHiKS. Manl.ivcj Dcstrut-lor ai 


Horhury. (62 




114 


Hornvastlc. iftJ 




Havanl, 161 


Hnrnse:i, i6a 




Haverfordwest, 119 


H.irnsev, Warner'* De^iiii 


tor at. 


Haverhill, ifii 


167 




Hawiwtli, 14 


H.«->f.>rlli, >(,! 




Hav-dtx-k, ibi 


H.H-sliani, Ibl 




Hay Ion, lA.l 


Horwith. i6j 




H»ywar<1» Hciih. tr.j 


Hou^hlun-lc-S)>riiii<. 16 j 




Hcajje. ibl 


Hove. 130 




Heaoor, ibi 


Hnylake, 161 




HiMth Town, ifii 


Hoylaiid Xcllier. i6' 




Heaton N'orrii, idi 


Hucknall Torkard. (6J 




Hcavilrcc, ifti 


Hucknall-under.Hunthwailc 


161 


Hebbum, 161 


Hull, Manloves and Horsfall b ■ 


Hebden Bridge, ifti 


DeslruetoTi at. 104 


I 






1 


HurBtairs Destruclim al, Ibl 


Hun«ta<ilon. Meldrum s Do 


Iructor ■ 


Hclsluii, IIQ 


at. lti2 


1 


Hcmcl Hcmpslcad. i2') 


Hunliin;d.jM. I.IO 


1 


Hcncloi), 161 


Hunit. Ifi.l 


1 


Kcnlcv-ou-Thaincs. tii; 


Hyde. Warners and Meldruin's ■ 


Hereford, 49 


Deiilriidor* at, 130 


M 


Hereford, Meldrmn"* Dcslriictor at, 


Idle, Ibj 


H 


'.10 


Iliorri. i(>j 


^1 


Hereford, Tesl» willi Meldrum-* 


II(rnco.nbe, ,63 


^H 


DeslLUctix li. iji 


llkcstiHi, I JO 


^^^^H 


Hcrue Bay. 161 


tlkley, 12. 1&.I 


^^^^^H 


HoKoi'd. 130 


Inix-, 103 


^^^^^H 


Hcston, 161 


tpswich, 114 




Helton. 161 


Irlam, 163 


^^^^^H 


Hexham. 161 


lslingt<m.W 


^^^^^H 


Hey wood. \x 


Jarrow. 13. 


^^^^^H 


Hvyw'MNl. Mvldruin'% Dcstrudor 


Ke:ir*ley, K.j 


^^^^^^1 


at, 130 


K<riKlilcy. 130 


^^^^^^1 


Hinckky, l6t 


Kendal. 130 


^^^^^H 


Hindcrwell, i6i 


Kenilwonh, 163 




Hindlcr. I6i 




^^^^H 


Hippwholnie, i6j 


Kwwitk. 163 


^H 


Hitvhiii, idJ 


Kiddqrminsto, W '''S* 


1 
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Kids^ove, 163 
Kidwelly, 130 
Kingsbridge, 164 
King's Lynn, 164 
Kingston-on-Thames, 132 
Kingston, Hereford, 164 
Kingsthorpe, 164 
Kingswood, 164 
Kirkburton, 164 
Kirkby-in-Ash field, i(\\ 
Kirkhain, 164 
Kirkheaton, 164 
Knaresborough, 164 
Knottingley, 164 
Knutsford, 164 
Lambeth, Manlove's Destructor at, 

Lancaster, Meldrum's Destructor 

at, 132 
Latham, 164 
Launceston, 132 
Leadgate, 164 
Leamington, 12, 132 
Leatherhcad, 164 
Ledbury, 164 
Leek, 164 
Lees, 164 
Leeds, Manlove's and HorsfallV 

Destructors at, 104 
Leicester. Manlove's Do^tructors 

at, 105 
Leigh, 164 

Leighton Buzzard, 164 
Leiston, 164 
Leominster, 132 
Lepton, 164 
Letts Wharf, Manlove's Destructor 

at, 20, 91 
Levenshulme, 13, 164 
Lewes, 132 
Lewisham and Fenge,Willoughby's 

Destructor at, 92 
Leyland, 164 
Leyton, Beaman and Deas' 

Destructor at, 50, 164 
Leyton, Test with Beaman and 

Dais' Destructor at, i6s, 166 
Lichiield, 132 
Limchoustf 92 



Lincoln, 114 

Linthwaite, 166 

Liskeard, 132 

Litherland, 166 

Littleborough, 166 

Littlehampton, 166 

Little Hulton, 166 

Little Lever, 166 

Liversedge, 166 

Liverpool, Manlove's Destructors 

at, 105 
Llandudno, Beaman and Deas' 

Destructor at, 166 
Llanelly, 166 
Llanfairfechan, 166 
Llanfrecha, 166 
Llangollen, 166 
Llanidloes, 132 

Llanlarnam, 167 

Loft us, 167 

Long Eaton, 167 

Longridge, 167 

Long Sutton, 167 

Longton, Manlove's and W;u-ner's 
Destructors at, 132 

Loughborough, Coltman's 
Destructor at, 132 

Louth, 133 

Luddenden F^CK^t, 167 

Ludgvan, 167 

Ludlow, 133 

Luton, 133 

Lydd, 133 

Lyme Kegis, 133 

Lymington, 133 

Lymm, 167 

Lytham, 167 

Macclesfield, 133 

Madron, 167 

Maesteg, 167 

Maidenhead, 133 

Maiden, 167 

Maldon, 133 

Malmesbury, 133 

Malton, 167 

Malvern, 167 

Malvern Link, 167 

Mansfield, 133 

Manchester, Whiley's and Mel- 
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INDEX. 1 


K\iiUN(. *N1> Wm.es. KlIiim Dm- 


Nchoo. Meldruni'i l)e>iii'iii:inr 31, 


piis.ll in {tanlil.). 


134 


Marth. 167 


Nelson, Twt with McMruni* Dc- 


Margam, 167 


ntniclor at, 3<n 


Marg;ik, 13,1 


Kesion. 169 


Mvkcl H;irh..rmii:li. i<>7 


Newark. H5 


Murkcl K.L.01. 167 


NewbDJd, i6() 


Marlh..r.n.Kh. i.y 




M^Tlv. 1C7 


Newbury. 135 


MarMltii. ifi; 




Murl»H', il>7 


Wiu-ner's Deslruclon iH. ro7 


MaryleNirn.-, ■).! 


N«wcaslle-unikr-Lymc. I.t.s 


Marypirt, ifij 


Newhaven. 169 


Ma«ih:irii. itij 


Newmarkel, 169 


Miillock, 167 


New Mill*. t69 


Melk^li^iiti. thj 


New Mill, 170 


Mcllhjtn, 167 


Newpnrl. Salop, 170 


Mellon Mowhniv. 167 


Newport, Monmouth, 115 


Menhvr Tvdvil. MasonV «;isifier at, 


Newport, Isle of Wifihl, 1,15 


167 


Newquay, 170 


Hclhlcv. itvj 


Newton Abhoi. 170 


)|c»h<ir»uKh. Mddrums Dcslructor 


Newinn, 170 


al, iMi 


Newlown. Monin.mth, 17c 


|*iddl«bon>uKl., 1 r4 


NordL-n, t70 


Middlclon, 1,1.1 


Noriiiaiilini, 170 


Biddlcutch. 16M 


Norlhninptnn. lis 


Hidgky, 16M 


Northallerton, 170 , 


Midwiner Sortoii, iMt 


Northam. 170 


Uite End. « 


North Brieriey, 170 


Milford Haven, m 


North Bromsgrove. 170 


Uillom, 16K 


Norlh Diirley. 170 


Hitnrovv. ■«« 


NorthHwi, 170 


Hillnii, iM 


Norlhownnn, 170 




North WaUhHin. 170 


Mmik Kicllon. tM 


N<M^vith. Horsfall-* Desliuttitf al. 




loM 


Horccamhc, HlirlinK l)cstruci(ir al. 


NoUJngliam. Manlovc'» DcslruL-lor 


iM 


at. IW 


Morpclh, ..,4 


Nuncat'in. 170 


Hosskv. 134 


Oakw.rth, 170 


Ifoffi Side, MaMMis in.d H<.n.bir= 


Osmorc. 170 


Dc»lmi.1on at, 16H 




Ittmx Side. Te^l wilh M.isnn's 


Oldhain, 4i,4» 


Goitilier J>l. l^) 
JlMtmin, t09 


Oldham. Hun^tall'i Unlrudor al. 


109 


Maunlaiii Aih, ir>v 


Oldhuiy. 170 


Much W.Blion. !(■> 


Ormeihv. 170 


MylhoUnr«>-d. 16.) 


Ormsklrk. 170 


j Nailawiirlh, »)■) 


On-L-ll. 170 


Blanlwidi. >b>i 


OsKJtt. TI. IJ5 


■pmvKlK. IfH) 


OHwnldwistIc, 170 
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Oswestry, 135 

Otley, 170 

Ottery St. Mar>-, 170 

Oundle, 170 

Oxenhope, 170 

Oxford, 115 

Oystcrniouth, 170 

Padclin^on, 95 

Padihain, Horsfall's Destructor at, 
170 

Paij^^nton, 171 

Pante>», 171 

I'aul, 171 

Peniberton, 171 

Penarth, 171 

Pcnistone, 171 

Peninaenniawr, 171 

Penrith, 171 

Penryn, 135 

Pen/ance, 135 

Perry Harr, 171 

Peterborouj»h, 135 

Petersheld, 171 

Phillack, 171 

Pickering, 171 

Plunistead, Meldruni'h Destructor 
at, 95 

Plyniouth, Warner's Destructor at, 
lot; 

Pocklinj^ton, 171 

PokesdoNvn, 171 

Pontefract, 135 

PontyiHX)!, 171 

Pontypridd, 12, 171 

P(K)le, 135 

Poplar, Warner's Destructor at, 95 

Portishead, 171 

Portland, 171 

Portsmouth, 9, lOO 

Prescot, 171 

Preston, Manlove's Destructor at, 
110 

Prestwich, 171 

Pwllheli, 135 

l*udsey, 171 

yuarry Bank, 171 

Quecnsbury, 171 

Wadciiffc, Meldruni's Ucslructov at, 

i7i 



Kadstock, 171 

Rainford, 171 

RainsN)ttom, 171 

Rams^ate, Horsfall's Dcstrucior at, 

»35 
Ramsey, 171 

Ravensthorpe, 171 

Raw marsh, 171 

Rawtenstall, Heenan's Destructor 

at, 135 
Redcar, 171 
Readinj^, 1 15 
Reddish, 172 
Redruth, 172 
Reij^ate, 136 
Rhondda, 15 

Rhondda, Ma.;on's Gasitier at, 172 
Rhyl, Manlove's Destructor at, 172 
Rhymney, 172 
Richmond, 136 
Richmond, Yorks, 172 
Ripon, 136 
Ripley, 172 
Risca, 172 
Riston. 172 
Rochdale, 41, 48 
Rochdale, Meldrum's Dotructor at, 

•15 
Rochdale, Tests with Destructor at, 

116 
Rochester, 136 
Romford, 172 
Romsey, 135 
Ross, 172 
Rotherh.im, Manlove's Destructor 

at, 136 
Rotherhithe, Reaman and Deas' 

Destructor at, 96 
Roth well, Northamptonshire, 172 
Roth well, Yorkshire, 172 
Rowley Rej^is, 172 
Koyton, Warner's Destructt^r at, 172 
Ruj^by, 172 
Ru^eley, 172 
Runcorn, 172 
Rushden, 172 
Ruthin, 136 

Ryde, Isle of Wight, I3<> 
Rye, 136 
Ryton, 172 
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Ikbumi mid Walks Kctu^t- [)]■'- 


ShcllieUI. 1.1 




TNHal in {atHM-S. 


Sliellielil, W,ir.ii-r -i IK->lriitl.>r- 


<<■, 


SI. Anne's, 174 






SL Annts-on-ilic-Se.i, \\'..i in-r'- 


Shell, .73 






Shcpshcd. .7,1 




SLAiutdl, 173 


Sheplon Mallet. 171 




8(.Gil»a-in-the-Field>.,vi 


Sherborne. 171 




SI. Georj.'c's, Hanover Square, yi 


ShiWoii. 173 




St. GooTKe-s-in-the-EwM, <)t 


Shipley. Meldriun'T. Ue'>lriict..t 


.III 


St G«»rKc.the-Mart>T. 01 


T-l 




St. Helens, Isle ol Wi0it. 172 


Shocburvness, 171 




St. Helens. Bcanuti iiiitl Oens' 


Shoredilch, 51 




Dcatr actor at, 117 


Shorudili-h. Man line's Ui-slni 


t-ir 


St. Helens. Test with Itcamun and 


at. 96. ■>» 




Deas' Dcslructw ai. iiH 






St. Heliers, Jersey. Hun-falls 


Shon Heath, 173 


1 




Shrewsbury, tjti 


1 


St. h-e*. HuntinKdonshire, i.ih 




H 


St. Iven, Cornwall. 136 


Silnden, 173 


^^^^H 






^^^^1 


SL Luke's, Horsfall's De^ln.itor al, 


Skelmanlhorpc, 171 


^^^^1 


91 


SkehnerMlale. :71 




St. Martin-in-the-Pielcls. oK 


Skcll.m. 173 


^^^H 


SL Hiu-y Chitrch. 172 


Ski(il..ii, .73 


^^^^1 


St. NeulB, 173 


Slairliwaile, 174 


^^^^1 


St. OUv-es. 9K 


Slcalwd, 174 




SI. Pancras, Warner- Ke-rnitlor 


Slough, 174 


^^^^1 


»t.95 


Stnallthorpi:, 174 


^^^H 


St. Saviour, gi 


Smelhwk-k, 174 




St. Thomas Apostle, 17.) 


Seolhill Xelher, 174 


^^^B 


! Sak. 17.1 


Soulhall. 174 




, Salford, Deslruclors at. tio 


Southaniploti, Mankivc's ;uid 


1 


Salford. Meldriim Furnace at, 66 


Warner's Ocslructfirs al. ijo 


J 


Salist>ur\', lib 


South Biink. 174 


^^^H 


Saltash. 136 


South Klylh, 174 


^^^^1 


Salltinm-on-SeA, 173 


SouUiNitouKh, 174 


^^^^1 


Sandal Magna, 17.1 


South Crossland. 174 


^^^^H 


Sandbath, 173 


SouthKatc, 174 


^^^^H 


Sandown. Isle n( Wij-hl. 171 


South Hornscy, 174 


^^^^1 


Sandwkh. 1.16 


Sdulhon r^iin, 174 1 




Scarburuuiih, 136 


Soutbwiilc. 174 


^^H 


Scunthorpe, 171 


Sciulhend, 136 




Seai™^. 173 


Sttulli Molluii. 136 




Seaham Harhuur. 171 


SoullijKin, H.^aialls Destructor 


■'I. 


Sedgley. .73 


'3ft 




SeeblU. 173 


SouthK.i. 14 




Sdby, 173 


South Shields, ,10 




SCWIMMIES. 173 


Soulhwold, Dcslnntot n. 1(7 


1 


Shaltesbuf), ije 


Spalding. .1.174 


^^^H 


Shanklin. Me-<l WiKhl. 171 




^^^^1 


Sheen.c»^ 173 


Sprli.Kl.e.«l. 11^ 


■ 
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Slnmford, 137 
Slaiidiiih, 174 
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Slcvciuge, 174 
KtiKkbridge, ,1, 174 
Slocltport, 30 
Sli3l£L-^n-Trc"I, I37 
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'.17 
Stoiie, 174 
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Stuurpurt, 174 
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SIrcct, 174 
Htrclford, Bcamaii an<l Deas' 



[)l-s 



1,174 



Sln.iid, 174 
Sudhurv, Suftulk, i,i7-i3« 
Suiibury, 174 
Sunderland, 15, 111 
Surhiloii, 173 



175 



Sult:ll 

Sultoii Coldheld, 13H 
SwadlinL-otu, 175 
Swalfhnin, 175 



Swindon, K.:w, 17.S 

S«iL)l.m, [75 

Swinton and Ptndletinry, 175 

Tai¥i«-cirlli, III) 

Tanhtld, 175 

Tarporley, 175 

Twldinuton, 175 

Tti^n mouth, 175 

Tciiiby, ijg 

TtiTlcrdtn, 139 

Telbiiry, 175 

Tvlttnhall, 175 

Tewkesbury, ly} 



Thornhill 175 
Thornton, 175 
Thurlstonc, 175 



Tiptor 



Than 



175 



'75 



TJiflfiird, ly) 
r/iorualiy-on-Tees, 131) 



Tiverton, 175 

Todmorden, I3() 

Tonhridge, 175 

Tons, 175 

Torquay, 45 

Torquay, Warner's Destruaor at. 

Tin-quay, Tests with Destructor at, 

45. i.W 
Torrinj^on, 145 
Tollenham, 175 
Tolnex, 145 
Tow Law, 176 
TowN-n, 176 
Trawden, 176 
Tredegar, 176 
Tring, 176 
Trowbridge, 176 
Truro, 145 
Turton, 176 
Twickenluin, 176 
Tyldesley, 176 
Tyncinuuth, 12 
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;ii, 145 
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L'pholland, 176 

riverlon, 176 
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■■>*. '45 
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Waisall. I JO 
Wallingford, 145 
Walloii-le-dale, 176 
Wallsend, 176 
Wiilmer, 176 
Walsoken, 176 
Waltham Cross, 176 
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Walton -on -Thames, 176 
V.'AnAsviOit^'n, Beiman and Deas" 
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EN,iij,NU AM, Wali'-s, Hi-(u«,- Dis- 


Wliiltiiijjtun. 177 ^M 


posal it) itDHld.]. 


WliillleBcy, 177 ■ 


Wanslcad, 176 


Whilwood, 177 ^1 


Watiiagc, 176 


Wliilworth, 17K ^H 


Wwxham. 145 


Widnes. 149 ^^^1 


Warringtun, 50 


17 r ^^H 


Wiirringloii, Hcaiiixii and Deas' 


17M ^^^H 


l)csti-ucUM-il, 145 


Willesdcn. i;K ^^^H 


WarriniJUm, Tcsl wilh livanian und 


Willinglon, Durham. !?« ^^ 


Dc-aj: Dtslriiclor M, 146 


Willirijjloii Quav. -Viff-lhiiiubcrland, 


Warblingtoii, 1?; 


,7H 


Wardlc 177 


Wilmslow, i7tl 


W;.rc. 177 


Wilsden, 178 


Wwiey. 177 


Willon, i4g 


Wiinninett.-r, 177 


Wimbledon, Ben.nan .ikI Deas' 


Warwick, 147 


Desirutlor ai, ijH 


\Vatcrlo<i, 177 


Witnboriie, 17H 


Watlord. 177 




Walh-upon-Ocariic, 177 


and Deas- Deslnictor at. i7(Hto 


Wcaldslont. 177 


Winds.>r, HorsfiiU's Dcslruclor at. 


Wcdncafield, 177 


149 




WinchMtcr, Wa^n^,■r■^ and Man- 


Weetsladc. 177 


loves Ueslruclors al, 149 


\Vellingboniu«h. Mason's Uastfier 


Wiiwford, 178 


at, 177 


Widtsworth, 178 


Wellington. Salop. 177 


Wisbeach. I4Q 


Wutlington. SoincrscI, 177 


Witham. 178 


Wtbhpool. 147 


Wilhington. Mas....* GaMlier at. 


Wcinhley, 177 


178 


Wenlouli, 147 


Wilhnell. 17N 


Wcsi Bridglord. 177 


Witnev. ijX 




Woking. 17H 


Weslbury, 177 




West Derby, Miinlovi-s IJcslruclor 




Bl. 147 


Woolwich, SIiuilovc* DiTlnnlor 


Wesl Hum. 1 1 1 


al. »» 


Wesl HartlepiKH, Horslall's Dcs- 


Womhwcll, i7« 


trutliir ill. 147 




\Vc»t Houghlon, 177 


Wood Green. 178 ^^ 


WesliniiBiter. (jB 


^^^H 


Wcslon-supcr-Mare, 177 


Wfirkington, 149 ^^^^^H 


Wcybfidge, 177 


WurkMjp, 178 ^^^^H 


Wepnoulh. 147 


Worthing. 141) ^^^H 


WhitcchHpel, Manloves DeslruLlors 




;il, <j8 


W'orsliy, 178 1 


Whitehaven. 147 


Wrexh-im. Meidruti.'^ Deslniti, .. .,1. ■ 


Whitby, 177 


i-tM fl 


Whilciiurvh, 177 


Wr.>lhiim, 17K ■ 


Whflcfield 177 


Vann.Milh, Great, Manlove^ IK- H 


Whillev, 177 


Imeloral. tio ■ 


WhitMablc. 177 


m 


1 


M 
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Berlin, 246-8 
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249 
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250 
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248 
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Munich, 249 
Naples, 249 
Ostend, 16 
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Rotterdam, 250 
Trieste, 249 
Turin, 250 
Vienna, 245 
Wiesbaden, 249 

Firebars, 316 

Eraser, Dr. A. Mearns, 8, 10 
Fr>'er, Mr. Alfred, i 
P'ume Cremators, i-304-^> 

Garbage, 

Disposal of by Reduction at, 
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Brooklyn, New York, 240 
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Chicago, Illinois, 240 
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Detroit, Michigan, 240 
Milwaukee, Wisconsin, 240 
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Philiidclphiii, PennsyKamii, 2.\o, 
241 



Garbage, Disposal of (conhi.). 
Pittsburg, Pennsylvania, 240 
Providence, Rhode Island, 240 
Washington, D.C., 241 
Disposal of by Cremation at— 
Alleghany, 217 
Atlanta, Georgia, 217 
Atlantic City, New Jersey, 215 
Boston, Massachusetts, 232-6 
Bridgeport, Connecticut, 220 
Brooklyn, New York, 230-234 
Butte City, Montana, 213 
Camden, New Jersey, 220 
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Des Moines, Iowa, 213 
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Pittsburg, 217 
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San Salvador, 234 
Santiago, Cuba, 220 
Savannah, Georgia, 213 
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Syracuse, New York, 23 1 
Tampa, Florida, 213 
Toledo, Ohio, 234 
Trenton, New Jersey, 220 
Washington, 234 
West Point, New Jersey, 220 
Wilmington,|Delaware, 216, 220 
Yonkers, New York, 226 
XotV., Pennsylvania, 220 
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Rathkeale, 193 
Rath mi ties, 13 
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Roscrea, 193 
Skibbereen, 193 
Strabanc, 193 
Teinpleinore, 193 
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Tramore, 193 
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WickloNV, 193 
Youglial, 193 

Jones, C, M.I.C.E., 2 
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Mother well, 184 
Musselbur^ili. 1S7 
Nairn, 187 
Newport, 187 
Newton Stewart, 187 
Newquay, 187 
Oban, 183 
Paisley, Horsfall's Destructor at, 

183' 
Peebles. 187 
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Perth, 187 

Peterhead. 183 

l»ort (Jlas^'ow, 183 

Pollokshaws, 188 

Portsoy, 188 
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Selkirk, 188 
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Stonehaven, I8^ 

Stranraer, 188 

Strathaven, i8S 

Tayport, 188 

Thurso, 189 

Tillicoultry. 189 

Troon, 189 



TurriM, |8«> 

Uddin^ston. Horsfall's Destructor 
at, 184 

Wick, 189 

Wishaw, i8i) 
Sewaj»e Sludjje, 320 
Sutcliffe, G. Lister, 20 

Taylor, Joseph B., 15 

Tests for Eflkiency and Evaporatir»n 

at 

Ashton-under-Lyne, 1 2 1 -2 

Bradford, 101-2 

Bury, 1 12 

Canterbury. 11 3- 14 

0»lne, I2(» 

Darwen, 127 

Farnworth, 157-8 

Fleet wot k1, 1 5t>-C>o 

Hereford, 131 

Leyton. 165-^) 

Moss Side, i(>8 

Nelson, 292 

Oldham, icx; 

Rochdale, 116-17 

St. Helens, 118-20 

Sal ford, ()<^ 

Shored itch, (X)-7 

Torquay, 13*>44 
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Wa^inon, M. Ami, 16 
Wanklyn, Professor, i 
Warinii, Col. George E.. 201 




GREENS 



s now exteiuivdy 
ADOPTED 



" REFUSE 
DESTRUCTOR 
WORKS, 



TO UTILISE 

THE WASTE 

HEAT 



*m 



from Steam Boilen 

coiuuming Towiu' Refuse. 



Installed al 

OLDHAM. 
WINCHESTER. 

WAKEFIELD, 
CASTERBURV, 

ST. HELENS. 
LANCASTER, 
andat numerous 

COMBINED 

OESTRL'CTOR 

ELECTRIC 

LIOHT WORKS. 



^^U MAKUS 

L 



I's Modern EconomlMr In OptrMton. 

HEEN &. SON, Ltd., 

Exchange Street, MANCHESTER. 



*m-ExnaeN exts. 



BABCOCK & WILCOX. Ltd., 

Patent Water-Tube Steam Boilers. 



CRAND PRIX, PARIS INTERNATIONAL EXHIBITION, tgoo. 




OVER 
3,000,000 

H.P. in UM in 
ALL INDUSTRIES, 

ol tht Wocia. „^^,, ^,,„ ,,„, ,,„„ s^„ , 

LARGELY 
USED IN CONNECTION WITH ALL TYPES OF DESTRUCTORS. 

ALSO STEAM SUPERHEATERS, 
MECHANICAL STOKERS, 
FEED-WATER HEATERS, 
FEED-WATER PURIFIERS & SOFTENERS 
STEEL CHIMNEYS, 
COAL CONVEYING MACHINERY.' 

Complete Installations of dteam Piping and All Accessories /d 
connection wltl) Steam Generating Plants. 

Held OlMce, 

ORIEL HOUSE, FARKINODON STREET, LONDON, E.< 
Work., RENFREW, SCOTLAND. 



lohn I. THORNVeROFT & Co., 

Ghiswick, JCondon. 




John I. THCRNYCROFT & Co., 

:^^ Ghiswick, Xondon. 



A I IVK RT tsn U II XTh. 



MELPRUM FURHACE. 



THE QUICKEST AND CHEAPEST 

STEAM RAIDER 
IN THE WORLD, SUITABLE FOR ALL TYPES ur BOrLBH, 





NO MHIH 
CMtMNKV 
KEOIIIRQ 



KOKER STOKER & Forced 



PraugM 



HWHEST FUEL EFFICIENCY. 
HIGHEST BOILER DUTY. . . 



'-"'"" MELDRUM BROS.. Ltd.. 

Atlantic Works. Manchester. & 66. Victoria St.. Westminstet 



MELDBUM SIMPLEX DESTRUCTOR. 




working at Darwen, tterelord, Rochdale, Blackburn, Nelson, 
Hunstanton, Burton •on-Trent, Shipley, Wrexham, &c., &e. 
Many others In course of construction. - 







• BEAMAW &. PEAS DEST RUCTOB 

Sote Owners and Makers. Meldrum Bro*.. Lld.> 

^ELDRUM BROS.. Ltd.. . . . Atlantic Works. Manchester. 

nnii 66. Victoria Street, Westminster. London. 5.1V. 



MELDRUM BROS., Ltd., Enginnrs, Manchester^ 




IVKHTISKMEXTi. 



i HORSFHLL ^ 
DESTRUeTORS 

IVorkins. or under construction, in OVER FIFTY-FIVE 
SEPARATE PLANTS, capable of destroying 

[ ONE MILLION TONS OF MUCK PER ANNUM 

STEHM EQUIVALENT to 16,000 I.H.-P. 



iHorsfa/l Destructors 

. . . Have been Adopted 

I In 8 Capital Cities of the World 

I THE . . 

[horsfall destructor 

eOMPANV, Limited. 

36, Great George Street, 
, o.,. . . u -^..^WESTMINSTER. 

LEEDS. T=i„r.m., 

. . "DESTBUCTOB.LEEDS-i " DESTRUCTOP. lONDON." 

A B C Csda ItaM. 



AliVEKriSEMKN'TS. 



BAKER'S PATENT 
DESTRUCTOR. . . 




I 



ImponanI Ngw Features: Dtstruclmn of Cans: Best Samlary Safeguards; 
Large Storage Capacity: High ^aency jor Heal and Power; Labour \ 
Reduced to Mimmum: Mechanical Handling of Clinker: Treatmeni of Animals \ 



JOSEPH BAKER & SONS, 

Engineers and Patentees, 

WILLESDEN JUNeTlON, LONDON. 




FRONT OF OBSTRUCTOR rNSTALLATION AT CREENBANK. 
Siay-tOH Plant. | 0/ utikh supplies full sWam rtquiiimtHls ej Cut IToHii. <u writ 
as Ibrxtd draught. 



Contracts in hand for Gloucester. Rawtenstall. 
Atherton. Wood Green. &c. 



HEENAN & FROUDE, . *• cmapel walks. 

~ ■ MANCHESTER, 

Design, Conlmcl for, and Constrnct Complete Itcstructw 
Installations, Intluding Boilers, Buildings, and AKcessorlea. 



WELDRUIIII-IIIIDRSE DESTRUCTOR CDMPllNT. 
39, GORTLANDT STREET, NEW YORK. 

Vice. Pro I dent md Ctneral Manager i 
This CoMrAMv owns .... W. F. MORSE. 

BEAMAN and DEAS PATENT DESTRUCTOR ; and the 
SIMPLEX DESTRUCTOR of MELDRUIH BROS., Ltd., 

Manchester, England; 
MORSE-BOULOER DESTRUCTOR of the UNITED STATES. 

r'HfS£ Destructots. in their t-aiwus inethoils. deal with 
the whole subject of waste disposal, of urhateuer 
hind, in whatever i/uantity. under all conditions and 
surroundings. 

The disposal of mU( 

or private uses wilh r 

The disposal of separated garbage at the lowest cost consistent wilh 
reliable construction of apparatus and absolute sanilary proieelion from 
nuisance during the process of cremation. 



The disposal of t 

The special c 

The utiliiatlon of City Refuse by special apparatus for recovering Ihe 
marketable portions and the cremation of the worthless parts, obtaining power 
for operating the works wilh no ' ' ' 

The union of these English and American Patents and Pioeesaea 
coueta the whole field of Gaibage Dls/ioaal. and the utilization of 
Municipal lief use. 

There is no instance or example of disposal by fire of any class a 
kind of city, communal, institutional, or individual waste that has not 
already been succesafuliy accomplished by one or the other of theat 
Destructors, and is now in pmcfical use, , 

Upon receipt of Inquiry Ihe Company will funilsh preliminary informalior. 
(or the installation of a Destructor of the required capacity, for whatever 
purpose, and follow Ihls by a personal survey, and later submit detailed plans 
and estimates. Descriptive Pamphlets, Reports, &c., sent Vi-hen desired. 

SB, CORTLANDT STREET. HEW YORK CITY. HEW YORK, U.S.A. 



ADVERTISHUBHTE. 



S. S. STOTT, & Co.,-^ ENGINEERS, 

HASLINODEN, Near Manchester. 



SEWAGE CATCH-PIT MACHINERY 



CONSTRUCTED AND ERECTED Br US. 




Stwage Machinvry Department-tw 



'HinKIl SRWilKII SONMIM- i 
la ClUR -. CArCH-Ptt KLKVtTUNK I 



Engint Oeparfment.— Hioii-Claw s 



II MHMi KiuiitKs. Hmu- 



Elaoator Depariment-hwe DiKruKr.i: 



Ul'DES. CUAL a COKII KLKVjimNK Jl 
IJUKVKVOIEI KW ir*KM-ini BoXIS, I 



KVitnim It CUKI'K 




THE MORRIN . . . 

PATENT ••CLIMAX" 

WATER TUBE BOILER. 






USE. 



THE BEST STEAM GENERATOR 

lor utiliulion of TOWN'S REFUSE, 
Wasle Hrat Irom CvlindniaJ Boikn. tiliat 
Furiuces ind foi^ti. dlto lor KurnlnE Uquid 

Fuel. Ontn Baiastt, K'" Muslu,~ ic. 

Eiptcially luiUbk lor utc in CtMnl Eltclrit 

GciKraliii« Slaliont. both l«r Light, Ekctric 

Traction, ind Pow(r. " 



B. R. ROWLAND & Co. Ltd., 

CLIMAX WORKS, REDDISH, 
N«ar MANCHESTER. . . . 



TclcflraniBi '-MOTOR. LBYLnKD." 



Telephone No. 7. 



STEAM TIP WAGONS. 




■KMTISttMK!fT». 



3 Awards Paris Exhibition. 



KARMHL PflGKING. 



.1 Ulccn ye»ix and U Kl«a 



{, ltji.o., Mih 'ru-. iAm. 



-I.IBHV CO., I'. Uli. I 




R©K0 EDGE BELTING. 



P(*M4UVII SVD AKKIUIMC, 

E BiiriiHKAl', P.ikis Dec. 4lh, ivn. 



I hx\ij urcji iilcinmc loMiilc Vhtii all Ibi; ItclU uliich yiiu hivt Hippllnl In thcChimbtrtj 
L-i,.i l>i.r s.>iilh Atrkaii KtiiuhlU.'Ulmn^Kihlt'lllDnBUEitPiinHWarid'-KihlMtloii ctf iwn.4 
mid lo he 111 Ihc hii^nl dwtB Tl 

.in-ircK"li<l." Hi Taiilne* "Whwl Bdl ha. hMil riiiininB''.i' 



L 



roimtnitv, R. BUOFK4 
SlanaK"- "l the Chamber «f llliin, Ulnlnn tCiihlMlkm ai P«tu. I9M. 



'IKE \AItl>KAL t.4l'KI)KV AsSOtlATIUNS KMItKITIOX. t 

Hnat |>lc.i«itn In -taUnC tbal [he 'Kr.lni' Kdjfc BclDnK. nuiinli 
llwi-buth for ?•-'- — ■-"- — ■■- — '— —•''•■■■'•- 



t V^hlWlIwi.buth for Main and nnlinarj- drlviiHSgaw pmrcci siHH/atil™.. 
w Ih1> lollmanlfl] at you ihmlt M. 



■kAUKS' ASSOCIATION. Lm. 



TO MHYORS, TOWN eOUNeiLLORS. 

BOROUGH SURVEYORS, ENGINEERS. 
DISTRICT eOUNeiLS, and nLL who are in 

want of . . . 



Bifll)- Class 



PDoto €n9rai?iii9, 

Designs for Banquets, Menus, 
Programmes, Illuminated Addresses, 

Illustrations for Booklets. 
VIEWS," "PORTRAITS," and PLANS 



A SPECIALITY = 

Send for Prices, Specimens, and Suggestions 

TO . 

CROSBIE BROS., 

77, Carter Lane, LONDON, 

Broadway. Ludgate Hill. 



AnVKNTISKUKNTS. 



P. S. KING & S©N. 

Orchard House ^ 



publishers. 



2 & 4. GREAT SMITfi_STIi£eT, 

. . WESTMINSTER. 

paTllamciiiart) diid fiencral BockMlkrs. 
Bookbtndcrs and |>rl titers. 



I 



Parliamemary Papers, Boohs ;New and Old), Pamphlets, IRcports, Blue 
Boohs, Otfielal Poblicallons, &=. Iiaimrk's Inviicd. I.dicrs kL-ftivi- Pr.mipl 



L 



f^IGH SPEED STEAM ENGINES. A Guide to EngKsh 

iuid Fiirtijjn l'ri»i:lite. Hy W. Nomhis, M.l.Mefh.E.. &t., iind Ukk. 
W. MdHr.AV. With Keprorfuctioiis (if ] 15 l'liutuK''"ph* •'"'^ Drawiniis, and 
Niimt-rmis Ttsls. r)cmv fivo, dnlli, los. M. net. 

AffODERN METHODS OF SAVING LABOUR IN 

GASWORKS. .\ l'i...u^dv llki-lr^.tcil \V„rl;. ^Iiouinn llic IjK-M 



AN ENGINEERING RECORD OF THE PARIS 

EXHIBITION, 1900. A Work UestTihint; some ai Hic Cliici Civil. 
MtL-tiiinital and l':icLlriLal l£ii(,'inetring Ejthihita. With Stveral Fiill-pngt 
Piaks, and .ivtr ijo Hiiistratinns. Seciind Edilion. Clolli. 5.*. net. 

'pHE ENGINEERING TIMES. A Review of Moderti 

Kiif^niittnii;,' i'r.iflici'. Cmitaiiis sipied Articles hy tht ini)!,l cinlneiht 



LONDON COUNTY COUNCIL. TIil- KeiK.rts uf ttie 

l.ipiiiliiii Ciiiiiiiv Ciiuiidl, Lippi-isiin;,' ill ilii Annual Accounts, Reports 
on Water Supply, Public Heahh and Sanitary Mailers, Fire Brigade, 
Works Department, Technical Education, Rating and Taxation, Statistics 

*'■■ " " "' '" "■ ■■*■ """^ ■■' ''"■ '■ '■""' "'•' ""■ \y ■g 




^ 



: 



i 

I 



i 



